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BRIEFLY TOLD. 
—-ansilictas 

THE ADDRESS OF PRESIDENT BEAL.—There were many interesting 
happenings at the recent meeting in New York of the American Gas 
Light Association, and in several ways it differed from earlier sessions 
of that body. Perhaps the most notable difference was to be seen in the 
fact that less genuine comradeship in general was shown. The dele- 
gates seemed to gather in special squads, rather than as at former meet- 
ings where the delegates and guests all appeared to know, or to want 
to know, each other. Of course, the main reason for this is in the fact 
that the Association’s roll has grown to such a length as to fairly pre- 
clude the old-time way of ‘‘ getting together” on acquaintanceship ac- 
couftt. The meeting, however, was a good one, far better than many 
thought it would be from the preliminaries’ announcement, and its 
history will compare favorably with those *‘ gone before.” One main 
reason for the smoothness of the proceedings is easily traceable, and the 
tracing leads direct to the cleverness and tact of the President, Mr. 
Wwm.k. Beal, whose many years of excellent service in connection with the 
gas supply of upper New York city, or in the great district north of the 
Harlem river, has made his name as an open book to the gas suppliers. 
Cool, determined, forceful, wideawake, logical, reasonable and just, it 
is not to be wondered at that he could well and tactfully direct the do- 
ings of a technical body; and that is what he performed to the full. As 
a presiding officer’s duties are administrative as well as argumentative, 
and as his administration was without flaw, it isdoubly pleasing to note 
that his doings in the argumentative line, made necessary by the pre 
sentation to his fellows of a presidential address, were fully up to every- 
thing he did in his ministerial capacity. The text of the presidential 
message, which will be found in the JOURNAL for the 27th ult.—we re- 
gret very much that the address had to be printed separately from the 
regular proceedings report, but under the present custom of the 
Association in respect of printing the proceedings, such disjointed 
reporting is necessary—is notable for its temperateness and scope. 
In the opening paragraphs, Mr. Beal gave an excellent summary 
of. the history of gas making and selling in the city of New York, that 
affords an object lesson which might be referred to by others engaged in 
like business in other large—yes, and many small—cities of our country, 
when threatened with unreasoning competition. In connection with 
that section of the address we hope its real meaning and significance, 
respecting his directing attention to the salutary effect upon the gas in- 
dustry as a whole, through wise legislation of the sort that resulted in 
the establishing of the Massachusetts Board of Gas and Electric Light 
Commissioners, will be carefully considered. The address is replete 
with wise and timely suggestions leading up to the above subject, and it 
might not be amiss did we quote one of these in full, which is to be found 
in these lines: ‘‘As our plants get to be known and are discussed by 
promoters and investors (changing owners as so many have with re- 
adjustment of bond and stock issues), conservative managers are looking 
to the establishment of State Gas Commissions, and to that judicial 
treatment which will safeguard our properties against senseless-com-. 
petition and reckless exploitation.” While Mr. Beal igo the first’ of 
the Presidents of our several Gas Associations to ‘attention te the 
desirability, for investor and the public alike, of , 
under fair judicial supervision, after the manne 
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Commonwealth of Massachusetts, he nevertheless has advanced 
better reasons therefor and voiced them in a more convincing 
and forcible way than was the case with his predecessors in this line of 
argument. It is more than likely that his careful and timely advice 
or suggestion will lead to some tangible action in this instance on New 
York State account. Mr. Beal also gave considerable attention and 
space to a review of some notable improvements in gas making methods 
during recent years, his references to the inclined retort system being 
especially interesting. Referring thereto, as our readers know, during 
the course of the address he exhibited a sectional view and ground 
sketch of the new retort house in course of erection at the works under 
his control (those of, the Northern Union Gas Company) at the foot of 
East 138th street, the story of the development of which plant, under 
his systematic, careful guidance since his connection therewith, which 
covers a full three-term decade, would read like a long chapter from a 
‘* fairy tale.” With his usual impartiality, which way of doing is his 
from experience, in the new retort house Mr. Beal is installing good 
working specimens of English and German types of inclined benches, 
and in time he will certainly tell us why he prefers the one type to the 
other, because he will then speak from practical experience. Perhaps 
all will not completely agree with Mr. Beal in his thoughts respecting 
the measure of success that has attended the operating of the Educa- 
tiunal Class maintained virtually under the auspices of the Association. 
That good has come therefrom may not be doubted, but that such good 
is fully commensurate with the sum that it has cost is open to question. 
In fact, that Mr. Beal is not altogether certain on the balance as to re- 
sults and costs would seem to be shown in his statement, regarding 
‘* correspondence schools” in general, that ‘‘A perfect system of the kind 
has not yet been found.” We all will have to concede the truth of that. 
Take it all-in-all Mr. Beal’s address was in the very best vein of thought 
of a man who has preferred fact to fancy, the real to the unreal; and 
it is our pleasant prerogative to here say that his address to the Thir- 
tieth Meeting of the American Gas Light Association was a solid and 
useful contribution to its proceedings. 

NoTEs.—— , 

THE Journal of Gas Lighting announces that the ruling powers of 
the two representative gas engineering bodies of England—the Insti- 
tution of Gas Engineers and the Gas Institute—have agreed upon and 
ratified articles for the amalgamation of both under the distinctive title 
of the Institution of Gas Engineers Thus is happily ended a division 
that never should have occurred. Our English correspondent proposes 
to give to us in a short time a special article bearing on the causes that 
led to the breach and the effects that brought about its closing. 

Mr. J. A. Mayers, who some time ago resigned his position as 
Eastern representative of the Western Gas Construction Company, of 
Fort Wayne, Ind.. has joined forces with Captain ‘W. H. White, of this 
city. Mr. Mayers will have engineering charge of the Captain’s trading 
in the gas works construction line. Of course, their joint headquarters 
will be in No. 62 Wall street, New York. 


Mr. R. B. GoopMAN, formerly in the service of the White Plains 
(N. Y.) Gas and Electric Light Company, has been appointed Super- 
intendent of the reorganized Saugerties (N. Y.) Gas Light Company 
The Company has secured suitable office quarters in the Maxwell House 
block. 

Mr. Joun Dav, who was formerly prominent in the affairs of the 
old Pittsburg (Pa.) Gas Company—he served it as Vice-President for 
several terms—died at his home in that city the morning of the 11th 
inst. He was in his 76th year. 


Mr. ALTEN 8. MILLER will not locate permanently in Baltimore until 
January 1, 1903. Meanwhile he will divide his time between his Bal- 
timore and New York duties. 


THE franchise rights of the Sea Shore Gas Company, which was or- 
ganized recently for the purpose of supplying gas in Manasquan, N. J., 
have been purchased by Mr. Martin Maloney, who, if we mistake not 
is the owner of similar rights in and for Spring Lake, N. J. 


A DIVIDEND of 3 per cent. has been declared on the preferred stock of 
the Columbus (O.) Gas Light and Heating Company. It is payable the 
25th inst. 


THE Municipal Gas Company, of Albany, N. Y., is rearranging its 
labor schedule to conform to 8-hour shifts. In fact the scheme goes into 
effect in its electric lighting division the 1st prox. 


ONCE more the deacons of Ocean Grove, N. J., have been appealed to 
to construct a gas plant “ within its borders;” failing which construc- 
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PROCEEDINGS, THIRTIETH ANNUAL MEETING 
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First DAY—WEDNESDAY, OCTOBER 15,—MORNING SESSION. 


The next thing to engage the attention of the Association 
paper, by Mr. McDougald Dexter, of Columbus, Ga., on 


THE CARE AND MAINTENANCE OF INCANDESCENT Gs 
BURNERS, 

which, in the absence of the author, was read by Mr. James Ferrier, of 
Columbus, Ga. 

[For the text of Mr. Dexter’s paper, see JOURNAL, Nov. 3, p. 626.! 
Mr. Clabaugh said he had no doubt of the advisability of gas con. 
panies looking after their incandescent burners. If not adjusted prop. 
erly they will burn badly thus giving a wrong impression as to their 
value, and the companies get the blame. He believed that a gas con. 
pany should sell mantles and all other appliances, and should main. 
tain the incandescent gas arcs free of cost to the consumer. A consumer 
who would pay a bill of $70 or $80 per month without complaining 
would sometimes grumble at a little bill of $1 for repairs to an incan- 
descent burner outfit. 

Mr. W. C. Morris objected to the use of the term ‘‘ gas arc,” as made 
in the paper and by the last speaker. There was no such thing asa 
‘‘ gas arc,” and he thought they should have enough inventive ability 
sufficient to coin a new term, if one were needed, and not borrow it 
from a competitor in business. 

Mr, Clabaugh replied that he saw no reason why gas men should not 
benefit by the advertising which their competitors had done for a nuu- 
ber of years, and use the term “‘ arc.” 

Mr. A. E. Forstall did not think that gas companies appreciated the 
importance of maintaining incandescent gas burners. The English gas 
companies who were usually much slower than the companies in this 
country in taking up matters of the kind, had within the past year, 
from information gained from several articles in the Journal of (rs 
Lighting, been advocating the maintenance of incandescent gas burners 
by the companies, either at a fixed price, including all repairs to glass- 
ware and mantles, or at a price which only included mantles, or simply 
at the cost of renewals. Many English companies were undertaking 
this maintenance, and as doubtless many companies in this country 
were doing the same thing, they would like to hear how it was being 
done, so that those who are not doing it may know how to begin. 

Mr. Ferrier stated that, in Columbus, Ga., he had become convinced 
of the absolute necessity of some system of maintenance of incandescent 
gas burners, and he had gone over the statistics to find out the average 
cost of maintenance of mantles and chimneys to several consumers, bu! 
he had not been altogether guided by that in fixing rates. The real 
question was how much a consumer would pay, and pay willingly. 


Was the 


-| Whenever objections were made to the payment of a bill for mantles 


the agent would take out a card on which were the rates for insurance, 
and would ask the consumer if he would prefer that plan. This had, 
a certain extent, solved the question. 

On motion, the Association adjourned, to reconvene at 10 a.m. of the 
following day. 





Seconp Day—TuurspDAy, Oct. 16—MorRNING SESSION. 


The sessions of the second day were commenced at 10 A.M., Thursday, 
October 16th. The President called for the paper, by Mr. ‘reorgt 
McLean, of Dubuque, Ia., on 


GAS RATES AND A FRANCHISE TAX, 


, | which, in the absence of the writer, was read by the Secretary. 


[For the text of Mr. McLean’s paper see JOURNAL, Oct. 20, p. 543.) 

Mr. Egner suggested that a judicious use of some of the poiuts made 
by the writer, by printing them in the local newspapers, mig! affe 
public sentiment in favor of gas companies. 

The Secretary thought it time that those interested in gas compatié 
should realize the fact that the work of regulating rates, with tlie ado? 
tion of systems of taxation which discriminated against gas compat! 
was going on all the time, and it was important that those 1: (eres 





tion the residents would be satisfied with permitting the Consolidated 
Gas Company, of New Jersey, to minister to their needs. 


should endeavor to work out a system which would be fairer to all, 
Mr. Littlehales said he believed it would be to the public interes! to 
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have a monopoly in the gas business provided such monopoly were reg- 
ulated. He believed that a Gas Commission in every State would not 
only be a benefit to the gas companies, but to the consumers as well. As 
any over-capitalization of gas companies crippled the business and taxed 
consumers unjustly, it was an evil to be guarded against. 

REPORT OF THE COMMITTEE ON ADVERTISING. 


Mr. K. G. Pratt, of the Committee on Advertising, read the following 
report: 

Your Committee begs to report progress, as follows: 

A circular letter was sent out in September, 1902, asking for sub- 
scriptions to an advertising fund on the basis of $2 per 1,000 of popula- 
tion. ‘To this letter less than half of those to whom it was sent made 
reply, but more than 80 per cent. replying indorsed the scheme and 
pledged their support to the plan. The greatest obstacle your commit- 
tee encountered is their inability to apportion the cost of this advertising 
inexact proportion to the benefits received. Only one gas company 
flatly refused to support the movement, either morally or financially, 
although nearly 20 per cent. of the repliers agreed to subscribe only con- 
ditional upon the committee obtaining almost general support from all 
gas companies. One manager of a gas company, who refused to sub- 
scribe unless subscriptions were received from all, was asked why he 
should withhold his subscription if it could be demonstrated that he 
was securing a full return for money expended, and he replied that he 
would not spend one dollar for any form of advertising, even though it 
brought him desired results, if others were to receive the benefit of his 
expenditure without contributing proportionally. This spirit, if ex- 
tended, would limit the usefulness of this committee. 

Recognizing this obstacle early in our work, one member conceived 
the idea of publishing a journal for direct distribution amongst the non- 
consumers of the subscribing companies. This plan was carried out to 
a point involving an expenditure of many hundred dollars, but was tem- 
prarily abandoned, owing to postal restrictions. This plan permits of 
localizing the advertising to the exact point desired, and enables all sub- 
scribers to determine the exact returns on their expenditures. 

We are now in touch with the representatives of one of the largest 
publishing houses of the country, who are attracted by the original 
plan of this committee of publishing a special journal for the advertising 
of gas for all purposes. They now agree to publish a high-class, home 
journal and put it in the hands of non-consumers at a price much lower 
than your committee could do, and they feel so certain of meeting’ with 
the support of gas companies that they have already started plans for 
the publication of such a journal on an enormous scale, and will have 
samples of the first edition in shape for distribution on November 1, 
1902. The active principals in the enterprise are three wideawake and 
energetic men, one of whom is a well-known advertising man, and es- 
pecially well-known amongst gas companies; the second is the ex-pub- 
lisher of a magazine of national reputation; and the third is the business 
manager of one of the best known publishing houses in the world. 
They have secured financial backing in excess of $100,000, a portion of 
which has already been supplied to demonstrate the value of the plan, 
and the rest is immediately available whenever it is demonstrated that 
the plan will receive the support of gas companies. 

The subscriptions will be supplied at a cost of less than 50 cents per 
year each, and 6 months’ subscriptions will be accepted. 

The publishers recognize the fact that the gas companies will not con- 
tinue their subscriptions unless the plan brings results, and in the event 
of consumers being obtained these particular subscriptions would be 
apt to be stricken from the gas companies’ lists; and, therefore, their 
salvation lies in their ability to publish a journal of such high standard 
that, once it has been intioduced into a home, a bona fide, paid sub- 
scription will eventually result. 

As this is a commercial enterprise, your committee does not care to 
g0 further than to urge gas companies to support this plan until its 
worth can be demonstrated. The publishers are now gathering up all 
advertising matter aimed to promote the use of gas, and each month 
hereafter a publication will be issued reproducing the best of this ad- 
Vertisiny for circulation amongst every gas company in the United 
States. The collection, selection, compilation and distribution of this 
advertising matter amongst gas companies is alone sufficient reason for 
undertaking this work, and your’ committee has other plans in view 
Which will be announced when the proper time arrives. 

The report was approved and piaced on file. 


A BRACE oF INVITATIONS. 


The resident reported that the Consolidated Gas Company had in- 
Vited the Association to visit its various works, and offered to furnish a 





Steamboat as a means of transportation from works to works, and also! 


for a ride about the harbor if so desired. He also reported the receipt 
of an invitation from the Manhattan Railway Company to the Associa- 
tion to visit the power house of the.Company, on 74th Street and East 
River. These invitations were accepted, and the Secretary was in- 
structed to convey to each of the Companies the thanks of the Associa- 
tion. 

The President then announced the paper by Mr. George 8S. Clarke, of 
Kansas City, Mo., on 


THE CLEANING AND REPAIRING OF GAS STOVES. 


In the absence of the author the paper was read by Mr. Rollin Norris, 
[For the text of Mr. Olarke’s paper see JOURNAL, Nov. 3, p. 627.] 


Discussion. 

Mr. R. Norris said that about 6 years ago during a gas war in Kansas 
City, Mo., the contending companies adopted the plan of furnishing free 
gas ranges to all users of gas who would accept them. After the rival 
companies had consolidated the plan was continued, and there were now 
some 16,000 ranges belonging to the Gas Company in use in that city. 
These ranges were kept in repair by the Company, and in his paper Mr. 
Clarke stated how the Company bandles those repairs. In the paper the 
detail of the cost of repairs was given in terms of hours required, but 
the speaker thought it would add to the value of the paper if Mr. Clarke 
had given some figures which he had in hand as to the cost of repairs 
per stove. Most of the 16,000 ranges now in use in Kansas City had 
been in service for about 6 years. During 1901, 5 years after the sys- 
tem was adopted, 2,400 ranges were repaired at an average cost of $2 
each, including all of the shop cost. The average cost of shop repairs 
per stove in use was 33 cents. To this must be added 10 cents per stove 
for incidental repairs made to stoves in service, for local adjustments, 
and the like, which made the total cost, for shop repaigs and attention 
to stoves in use, 43 cents per year per stove in service. To this must be 
added the interest on the investment. The figures kept showed that, 
taking four prominent makers, without naming the stoves, the cost per 
stove,for repairs ran from?$2.19 to $1.50, showing a difference of nearly 
40 per cent. in the cost of maintaining one make as compared with that 
to maintain another make, which was quite an incidental recommenda- 
tion for the use of the stove which was maintained the cheapest. The 
figures given were those of actual maintenance cost, including such 
renewals as had to be made, so that 43 cents per year per stove in use 
was about what it cost the Company to loan and maintain stoves. 


REPORT OF COMMITTEE ON NEXT PLACE OF MEETING. 


The Committee on Next Place of Meeting named Detroit as such 
place, and the recommendation was unanimously adopted. 

Mr. R. B. Brown, of Milwaukee, Wis., read the following paper ex- 
plaining 

WHY MILWAUKEE DID NOT BUILD INCLINES. 

For a year past the question: ‘“‘ Why didn’t you build inclines?” has 
been asked us so frequently, and by so many different ones, that I fin- 
ally agreed, at the solicitation of your Secretary, to attempt to detail 
my answer in the form of a paper to be presented at this meeting. 

The question of inclines vs. horizontals has been discussed with so 
much acerbity, and so little real data and actual results have been 
brought out, so many glaring misstatements have been made, and ap- 
parently accepted, on the floors of our Gas Associations, that it does 
seem to be time we got down to cold matters of fact, divest the inclines 
of all their glamor, their undoubted theoretical beauty, and consider 
them from a more practical standpoint. 

It will be my endeavor to do this, and if I fail it is to be hoped that 
the ensuing discussion will more than make good my errors or omis- 
sions. The general conditions affecting the carbonization scheme at 
Milwaukee may be briefly stated as follows: 


1. The plant we were called upon to design was to have a maximum 
capacity of eight million cubic feet per diem of coal gas. The shape 
and size of our ground (300 feet by 2,000 feet, on which we are obliged 
to furnish storage for 125,000 tons of coal and 35,000 to 40,000 tons of 
coke) required the buildiggs to be arranged very compactly, which ne- 
cessitated the carbonizing plant being divided and placed in two 
houses. 

2. The nature of our load curve in Milwaukee is such, that (with our 
ample water gas capacity for an auxiliary and the operation of the old 
plant in mind), we can at all times operate our new works at or above 
three-quarters of its maximum capacity. 

3. The control of the standard grades of gas coal shipped on_the 
Great Lakes is being gradually acquired by one great combine, and it 
is well nigh a necessity that we, in order to (in some degree at least), 
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preserve our independence, be able to use coal from the mines of the 
independent operators, or from the West Virginia, Kentucky or Illinois 
fields at will. 

4. The price of labor and its attitude to-day, especially in the lower 
grades, make it advisable to install labor saving machinery to a much 
greater extent than has hitherto been considered profitable in gas works 
in this country. 

5. We have in Milwankee the field for an exceptionally good coke 
market, which is now being built up in a very satisfactory manner. So 
much for the general conditions. 

In considering the costs of the various types of bench installations we 
undertook, first, to estimate the value of each on the basis of first cost, 
maintenance and depreciation, ground space occupied and operating 
labor;costs; and, second, to arrive, as well as might be, at the relative 
working results, the advantages and disadvantages, etc., for each system 
considered. 

The types of bench considered were: 


1. Free fires (Mr. Chollar’s ‘‘ Big 4's”), as being the most efficient and 
altogether satisfactory benches which could be built and housed for 
anywhere near their cost. 

2. Inclines, 6’s and 8's. 

3. Horizontal full-depths, 6’s, 9’s and vertical 8’s. 


The free-fired benches were decided to be impracticable for our pur- 
poses because of the great difficulty in obtaining and keeping at work 
the large number of skilled stokers required for hand work, and be- 
cause of their high fuel account and greater ground area required. 
These benches were also figured with stoking machinery, which elimi- 
nated the first objection; but the fuel consumption and small tonnage 
carbonized per unit of ground area more than offset the greater fixed 
charges of the more expensive benches. 

For example: 80 benches of ‘‘ Big 4’s” would be required to make 
4,000,000 cubic feet per day. The cost would work out about as fol- 


lows: 
House, 490 by 64 by 28..............206. SOOT SERIE $55,000 
Foundations............. 


Owe eee eee ere eee ee see eee eeeeeee eee 


“ 


ee ee ee 


Connections and drains ........ Aakbgiewicssedete 
SN ON TAR. BB vin ns 6550 6s 0 da 8654s 00 bisies 
Stoking machinery.....,......00-+eeeeeecseeeeens 
Bins and coal conveyors, breakers, etc..... pasedan 


Interest and depreciation at 10 per cent. : 


For ‘ Big 4’s,” as above......... ...s..644 ~ 040 per annum. 
“ Inclines (Exhibit B.)............++s++. 5,334 
‘* Horizontals and machinery (Exhibit B.) 33 925 - 


The ‘ Big 4’s” will use for fuel not less than 25 pounds of coal per 100 
pounds coal carbonized, while the other types should not exceed 12 
pounds, or a saving of 13 pounds per 100 pounds carbonized, or 260 
pounds per ton, or on 100,000 tons (the year’s run) no less than 13,000 
tons. In Milwaukee the cheapest coal we could use would cost us 
about $2.50 per ton, or $32,500 per annum, against the free-fired benches 
from the fuel account alone. Using coke for fuel the difference becomes 
proportionately greater. This saving in fuel would absorb the difference 
in the fixed charges on the 2 types of horizontal retort installation 3 
times over. If coke conveyors were applied to the free-fired benches, 
the difference in first cost between the free-fired and recuperative bench 
would be still less, while if they were not the labor costs would increase 
the economic advantage of the full-depth benches. 

Shortage of ground space being one of the difficulties we had to con- 
tend with, made it advisable for us to pass over the 6’s of both systems. 

This narrowed our choice to inclined 7’s, 8's or 9’s, and horizontal 8’s, 
9’s, or vertical 8’s.'. For comparative purposes we decided on the usual 
settings of 7’s or 8’s for the inclines as being the most thoroughly worked 
out and generally satisfactory of the existing settings. 

In horizontals the “‘ vertical 8's” are simply and easily operated, give 
very even distribution of heat and long life of setting, due to their large 
open combustion chambers. Their fuel account is low, and ground 
space occupied small. 

Nines, on the other hand, require constant care to maintain even 
approximately uniform heats, and the excessive localization of heat, 
because of their small combustion chambers, results in shorter life of 
settings and requires heavier and more expensive construction. We 
chose the vertical 8’s as giving us, in short, all the advantages of 6’s and 
9’s, without any of the disadvantages of either. 


— 
Incidentally, the vertical 8’s, as designed for Milwaukee, wi] hare 
several other advantages over the construction common in this Country, 
The layout of ascension pipes is freer, the furnace is sufficiently dry, 
to the front to allow it to be filled without the need of ‘stoking back” 
and our system of recuperation allows for expansion and contractig, 
without liability of creating leaks between air and gas flues and for tly 
ready cleaning of all flues from the front. 


vertical 8's) it was found necessary to figure all bills of materia! and qq. 
struction costs for ourselves, in order to insure the figures being up 
the same basis. 

In Exhibit ‘‘A” I have micheal the life of domestic retorts aiid setting 
at 900 days, both for inclines and horizontals. Very little reliable day 
as to the life of inclined retorts is available, but the best informati) 
which I was able to obtain in England was to the above effect. 1\j 
assumption has been very opportunely confirmed recently by Herr Men, 
of Cassell, on data obtained from a number of works in Continent) 
Europe. (See Journal of Gas Lighting, Sept. 9, 1902.) 

As to the gas made per bench, that assumed for the inclines I belioy 
to be in excess of any average results now being obtained anywher: 
while for the horizontals the make allowed is being equalled at Raciry, 
Wisconsin, on all hand work, and, if I mistake not, greatly exceeded 
Point Breeze, Philadelphia, by machinery, 

Costs of resetting are figured from the bills of material at presi 
prices for St. Louis material at Milwaukee, and labor for the in. 
clines at the same rate per 100 pounds material set, which it is noy 
costing us at our old works, in resetting our old nines,' taking int 
consideration that there are two sets of mouthpieces to be refitted and 
reset on the bench of inclines. 

Exuisit A.— Working Capacity of 4,900,000 Cubic Feet per Day. 

Inclined 8's, Horizontal ¥’s, 

1 Bench. 1 Bench. 
135,000 cu. ft. 90,000 cu. ft. 
900 days 900 days 
121,500,000 cu. ft. 81,000,000 cw. f 
$550.00 
$.0068 



















Make per bench, per 24 hours.. 
Life per bench 
‘** in cubic feet made........... 
Cost WOROUOE ons occ ccsivccsccces ,250. 
pee he pre yr $.0128 


installation, for a working capacity of 4,000,000 cubic feet per day { 
inclines, and for horizontals with compressed air stoking machinery, 
respectively. 

The figures given for the horizontal house with machinery are actual, 
and those for the incline house were figured at the same rates we uf 
actually paying for the other work on quantities taken out from vey 
complete drawings submitted to us by various firms who wished 4 
build inclines for us. The incline bench costs were figured from tit 
quantity sheets of one of the prominent manufacturers abroad, al 0 
prices. 

Exursit B.— Working Capacity of 4, 000, 000 Cubic Feet per Day. 


Horizontal 8's, 


yee 8's, 45 benches 
39 benches, 


2 stacks of 4 
4stacks of 8 benches _ benches each, hott 
each, ho 


oe A sire $50 ft. x 72 ft. xi 
x 48 ft., 24,000 sq. f 


25,000 sq. ft. 

Cost of house for 4,000,000 cubic feet 
th day capacity, including stage 
$85, 000.00 
65,000.00 
15,750.00 


oors 
Building foundations, on * SSRIS TS 
Coke COMVOYORS. 6.000 s0ccess seccccecs 
Coal elevators, coriveyors and n> aa 
50 tons per hour capacity, ea 
Charging apparatus for inclines, ‘96 sets 
2 sets stoking machines, piping and 
com Pas-kcca craigs cRca Wd o dive : 
Bins, 30-hours supply ............+- ‘i 
RD io Usk cok copeivve sense sedans 
Bench foundations, on piles 
Connections and drains............... 


Totals for 4,000,000 per day house..... 
Land at $60 per lineal foot applies to 
Milwaukee only................-. 


15,000.00 


32,000.00 
6,000.00 
144,000. 
10,500.00 
4,000.00 


——ae 
$3 18, 950.00 


28,440.00 21,000.80 
$453,400 3.39, 25000 

Interest at 5 per cent............++. 16, 962.9 
Depreciation at 5 per cent.... : 


eerereee 


$45,334.00 
Cubic feet. 


On make of 250 maximum days....... 
Or cost per 1,000 made for interest and 
depreciation bude iets es Veebaenct es $.0453 








1, The term “ vertical 8's" is used to designate a bench setting, 2 retorts wide and 4 





1. It is not at all probable that the labor per 100 pounds of material set w'! be a8 10# 
inclines as for horizontals, but I give them the benefit of the doubt. 





In estimating the costs of the two types of benches (inclined §' a § 


In. Exhibit '‘B” I have tabulated the first costs of total retort hou 
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Note.—10 per cent. interest and depreciation at rate of $.00001 per 1,000 


y, made per $1,000 of first cost. 

rh The slight variations in design and construction met with in practice 

” will not materially alter these figures if computed at prices current to 

ou day in Milwaukee.? 

he As the first house at Mariendorf was built for 32 benches of inclined 
g's, it will be of interest to note its cost as shown on Exhibit ‘‘C.” The 

od § construction is rather light, and while materials were very high for 

ON: Germany at the time, yet it will be noted that they are low as compared 



































with present Milwaukee prices, especially as to brickwork. 


Exuisit C.—Mariendorf, 32 Benches 9’s.* 
Costs: 


iu House, stage floors, etc...............cceceeceeees $73,700 
lon 89 WE ine Fou de dune acs vue escie sacoudes ob 195,525 
HOQREP SNARE seh Seiden gees oc cccesegensceetesabes 17,500 


Structural iron, cost at rate of about $62 per ton; tank work, at $70; 
cost brickwork, ete., $7.75 per 1,000 laid. 

As to labor costs for inclines (Exhibit ‘‘D.”), we took data as to men 
employed and coal carbonized on the spot, in 8 apparently successful 
inclined retort installations in England and on the Continent, and re- 
vised them to meet Milwaukee conditions at Milwaukee prices for labor. 


Note.—Labor costs Mariendorf works, at Milwaukee rates for labor, 
based on operation of 46 inclined 9’s. 
Exuisit D,—Labor Costs Inclines, for 32 Benches of 8's. 


Men per Shift. Men per 24 Hours, 2 Shifts. 
6 CAIRO Serie ccs tak accecesdscecece . 12 men, at $2.50 $30.00 
10 Dischargers, pipe men, etc............. 20 men, at 2.50 50.00 


y. 9 Tap ONG Gi rods cb ita bo onside 0k0 dee eee 4men, at 2.25 9.00 
8, 1 Patching, seurfing, ete. (day shift only) 1 man, at 2.25 2.25 
” 2 Clinkerers, 1 at $2.50................. 2men, at 250 

Oe PRU ae eRl a hee ci bece 2 men, at 20.0 9.00 
uu ft 1 Fowemaityspeie es cress s ie a aR 2men, at 3.25 6.50 


» 43 
il and minor repairs to charging apparatus and stoppers. ... 3.50 


Labor and expense, 24 hours,..................+.. $110.25 
4,000,000 cubie feet made =....... $.U275 per 1,000 cubic feet made. - 
Or on basis of number of men doing same work on— 
4} benches of 9’s, at Gitschiner Strasse works, Berlin = .$.0292 per. 1, 000 
At the new works at Vienna, exclusive of coke men.... .0310 





ay fo 
inery, 





‘*  Mariendorf works, Berlin....... wo guide ae .0280 nn 
ed i) “ . 
oa CUtemnER Gre i cas oaventas ccecrasnccceerung .0350 “ 
ve “ Shorediteh Station Gas Light and Coke Co., London .0267.  “* 

" BalbOod sateen deancunied fac fae vié'e snes cuec ce nearly .04 " 

” Wothime atin view ubeaiecéh .0370 2y 
me “ Lower Sydenham (Crystal Palace)................. 0325 as 
rm 2.Foremen.........+... lirik pinnibiin athe Gia at $3.25 6.50 
af 58 Stokers .....02.00- Pian Nibone etn Weare aalinametil at 2.50 145.00 

5 Clinkerers. .. yal 300t 
i ty pis died mlsabtaad wi a oe Pat 2.00 11.50 
10,00 4 Pipe jumpers (top men)...............esee0.: at 2.25 9.00 
50,0 Oil, waste, repairs to stoppers, etc...................0-. 4.00 
00.0 $172.00 





Make at 11,000 cubic feet per 2,240 pounds, equal 6,280,000 cubic feet 
10,00 per 24 hours, or $.0280 per 1,000 made. 




















0,0 
“~~ Exutsit E,—Labor Costs, Horizontals, for 48 Benches of 8's. 
00.00 Men per Shite Men Peat 

7.0 {Machine as take tar ceeds toa 8 men, at $2.75 $22.00 
‘(1 to 6 benches) lids, pipes, stoking 

100,00 furnaces and cleaning up floor.....16 men, at 2.50 40.00 
—- 2 Top m@Miceeiceineib is ve cacit erin’ | 4men, at 2.25 9.00 
62.0 aay fing and patching.............. 2men, at 2.25 4.50 
162.50 Clinkerers, 2 at MERMIN biechucche> ss 4men, at 2.50 

iii | > Sa eee 2men, at 2.00 14.00 
os l Foremang. tiga oc atocs Uhhoed 2men, at 3.25 6.50 
fee’ >a _ 

00,00 19 88 









1. Struct: ral steel, 75 ton; tank k steel, $100 ton; fa 
. ce brick, $11; 
$.0 N ad aru ind cement, nad 0 rok broken stone, 90 roo a yard; sand, Span pgemae d —_ 
oe ‘rrel: mason labor. 50 cents per hour; castings, 25% cents, ete. 
ce Drory; Jowrnal of Gas Lighting, Feb. 29, 1902. 
Drory; Jowrnat of Gas Lighting, Feb. 25, 1902. 










as 10F 


Oils, waste and minor repairs to stoking machines and 





COGRPTONIOR 6 bocce tcc cee cdi Wadetdccsees seue 7.50 
Steam for 300 feet free air per minute, compressed to 
100 pounds for 12 hours in 24.............22.00005 5.00 
Attendance on compressor............-eeseeeeeeees ‘ 1.50 
Labor and expense for 24 hours.........-. ait $110.00 
4,000,000 cubic feet made............ccceeeeeereecenee ..$.0275 pr. 1,000 
On basis of number of men employed by Mr. Tysoe, at 
East Greenwich, in 1901, this becomes........... . 0232— ti‘ 
Or, on basis of number of men employed at the No. 4 
RO II 6 00's 5.0 inc capes sade staan re<né 0246 “ 


Or, on basis of number of men employed at Schéneberg 
works, Berlin, with Arrol-Foulis machines (Ex- 
RE GD ikiwe -scsinccsnsncedhnedatedbebeteu ees’ "0482 =“ 


For the labor costs on horizontals with machinery (Exhibit ‘‘ E”) [have 
not taken the best extant, as shown at the No. 4 house, at Beckton, 
the new houses at East Greenwich, or at the Tradeston or Dawsholm 
stations at Glasgow, but rather, to be on the safe side, have used our 
own practice in the old house at Milwaukee as a basis on which to figure 
the work per man for all but the machine men, and figured them as 
doing 80 per cent. of what is regularly done over there. We must con- 
fidently expect to do better than this. I know we can doas well. 

In all these labor costs I have purposely neglected the coal or coke 
handling costs, as they in no way affect the comparison and are in them- 
selves dependent solely and only on the layout of the works and appa- 
ratus employed. 

The summary of these figures (Exhibit ‘‘ F ”) shows where we landed 
on the incline question at Milwaukee: 


Exuisit F.—Summary. 








Inclines. Horizontals. 
Exhibit * 4s Ae TO uAvgann’d 6a genes Meeeones $.0128 $.0068 
Poedekdsis chenantedenee .0453 .0339 
_ *. De "gina WED... «cho ahedens 0275 0275 
TUN d 5 ond beds Co $.0856 $.0882 


You have seen more elaborate comparisons on similar lines which did 
not result the same; notably, Mr. Edward Drory’s very painstaking 
tabulation of the results from the three works at Berlin. To make clear 
the reasons why Herr Drory’s conclusions rightly vary from mine, I 
must digress somewhat from the direct line here to note some important 
differences in his conditions, viz.: Different machinery and seemingly 
excessive number of pipe and lid men.—Exhibit ‘‘ G.” 

When Mr. Drory attempts to analyze the working of the various 
works at Berlin, using the old Foulis machine worked houses for com- 
parison, as against his well nigh perfect inclines at the new Mariendorf 
works, his figures lose all interest for my purposes. 

No one who has seen the Arrol-Foulis hydraulic machinery in oper- 
ation in the same or adjoining retort houses with the West compressed 
air machinery, as they can be seen and readily compared by anyone at 
Leeds, Beckton or East Greenwich, could fail to be impressed with the 
fact that the Foulis machines were not on the same basis as to the quan- 
tity of work per man, and their maintenance is stated to cost more per 
machine, besides correlative disadvantages arising from their method of 
charging. 

In Mr. Drory’s paper, published in the Journal of Gas Lighting, 
February 25, of this year, he states the coal carbonized per man em- 
ployed in retort house per day with his Arrol-Foulis stoking machinery 
and Hasse-Didier generator furnaces, at 3.85 short tons. Now, many 
well-managed retort houses in this country, with all hand labor and 
half or full-depth generator furnaces, will show results close to 3 tons 
per man, so that it is obviously absurd to use such results as these for 
comparisons with modern inclined installations. 

His retort house labor costs per thousand feet made work out as fol- 
lows, excluding all coal and coke handling: 


Exuisit G.—Schdéneberg Works, Berlin.—Arrol-Foulis Stokers. 





SI onc cccs ccnsese at $3.25 $13.00 
20 Machine mef.........-. at 2.75 55.00 
Ge Rin os cccveccccescs at 2.25 67,50 
10 Clinkerers, 5 at $2.50 

5at 2.00 22.50 

56 Pipe men, lids, etc.... .. at 2.25 126.00 
2 Pump men..........-++: at 2.00 4.00 
Repairs, etc., oil and waste 15.00 
Make of $303.00 


6,280,000 cubic feet per 24 hours, or $.0482 per 1,000. 
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If I could not have seen my way clear to obtain better results with 
horizontals and machinery than those stated for his machine worked 
houses, we without question would have found some other solution for 
our problem. In looking over a number of moderate sized inclined in- 
stallations in England, and conversing with some of the engineers re- 
sponsible for their erection and operation, I was much impressed with 
the aptness of an expression made use of by one of the “‘inclined ” engi- 
neers, and quoted by Mr. Charles C. Carpenter, the well known engineer 
of the South Metropolitan Company, that ‘‘Men who built inclines 
burned their boats.” As soon as you try to get any actual information 
or data from them, most of these men assume the defensive, and in 
cases where the number of men employed and their duties have been 
stated, when giving retort house labor costs for inclines, the costs so 
figured are almost invariably higher than those stated off hand at the 
meetings by other men who do not give details of what their costs in- 
clude. However, I believe that the tabulation of retort house labor for 
a house of 32 benches of inclined 8’s, given under Exhibit ‘‘ D,” is fair- 
ly correct. The cost as there figured when compared with..hand work- 
ing is very low, but when compared with machine working under the 
best conditions, or even with the quite remarkable results obtained by 
Messrs. Paterson, of Cheltenham, and Lewis, of Wellingboro, with 
manual machines, the inclines lose their advantage, and we have to 
look to some other comparison between the two methods of working for 
justification of the inclined bench under these conditions. 

We do not find:it in the fuel account, for many of those who are now 
using and advocating these benches frankly state that they use more 
coke per 100 pounds of coal carbonized than do the horizontals with 
which they have had experience.' 

One of the advantages claimed for inclined retorts, the greater make 
of gas for the same area of ground occupied, while technically true is 
very misleading. A retort house, if built for a double stack and with 
room enough to make the stages habitable in hot weather, will require 
searcely any less room than for the back-to-back construction of horizon- 
tals. If built in a single house, the ground space required, as shown 
on Exhibit ‘‘B,” is also practically the same as that called for by our 
construction with a double stack of vertical 8’s back-to-back. More- 
over, in our house we have provided for cross tracks and turntables for 
the machines at one end of the house, for a 20-foot space at the center 
of the building between the stacks, to receive the tar overflow apparatus 
and coke and coal conveyors, and for over 30 feet at the other end of 
the building; while in the incline house there has been allowed a 
uniform space of but 10 feet between stacks and at the ends of the 
house. 

I think those who have really investigated this subject and gone into 
its details at all will agree with me that the 50 feet allowed for the 
width of this: hypothetical single stack incline house is none too great, 
although inclines have been built and operated in narrower houses. 

The “‘ lightening of the stoker’s burden” is a favorite theme in these 
days, but to work in the fierce heat on the stages of many existing in- 
clined retort houses is far more burdensome than even the old-fashioned 
shovel work. The heated air traveling up the face of the stack, to- 
gether with the hot blast from the open retorts, needs room to get out— 
the men need room to stand back—when they can. 

There is another point which I earnestly believe has a very great 
effect upon the yield of gas per pound and on its quality; namely, the 
shape of the cross section of the charge and the way it is put. into the 
retort. 

Some years ago at Newark, where we charged by hand with scoops, 
I proved, to my own satisfaction at least, that when the scoops were 
alternately turned in opposite directions, leaving the charge higher 
against the walls of the retort than in the center, we could (all other 
conditions being the same) get a better yield than when the scoops were 
turned all one way, Jeaving the coal higher in the middle than at the 
sides. With some coals this difference was more marked than with 
others, but there was always a difference. 

The increased yield I attribute to the smaller depth of partially coked 
coal which the gas must pass through; the higher candle power and 
slower growth of carbon to the greater protection of the escaping gas 
from the highly heated walls of the retort. The first contention seems 
to be borne out by Mr. Earnshaw’s experience with the slice bar in his 
‘high center” charges at Point Breeze, and by the statement made to 
me at one works in England that they got a better yield from the house 
worked by West machines than from those worked by the Foulis, 
though this may be partly due to the loss of gas from the slower oper- 
ation of the Foulis charger, and also to the fact that this machine packs 


1. Mr. Herring, 124% pounds coke 100 coal carbonized. Mr. Hack’s new Ne- 
chell’s installation, 4 per cent, more Phan ulnueae ete, 








ea 
the coal more or less in the retort, while the West charger rolls 
lightly into the corners of the retort, leaving (under my theory) th 
ideal charge. This form of charge cannot be obtained with jp. 
clines. 

The make of gas per ton with inclines is claimed by no one to \p 
greater than that made by horizontals under equally good coiditions 
and many statements and claims are made to the contrary. 

The adaptability of inclined retorts for the use of any and all kinds of 
coal, and any and all sizes of coal, wet or dry or as it may come, js 
open to serious doubt, and Mr. Carpenter, of the South Metropolitay 
Company, is not the only engineer in England who openly st:ites tha 
there are only a few coals out of the many they have there which yj 
be found to give entirely satisfactory results in inclines of any cop. 
struction. I have confidential information that two of the best oper. 
ated and apparently most successful plants in England are now using 
selected coal, screened at the pit mouth to their own specification as to 
size, and paying for the same an additional price per ton amounting i 
one case to no less than 29 cents. We consider that this is a very in. 
portant point for Milwaykee; that, in view of the variable conditions 
which we will have to face in the buying of coal in the next 10 years, 
we should be able to use any and every grade of coal which will pro- 
duce satisfactory gas, and of course it goes without saying that we’ 
should be able to obtain the utmost possible results out of each grade, 
and that, so far as is practicable, without making serious changes in 
our apparatus or machinery when shifting from one grade or kind of 
coal to another. 

Before concluding I would like to state my objections to the very 
common statement that an incline house can be worked at full 
efficiency down to two or three benches, while machines are 10t justi- 
fied when operated at anything below their full capacity. The engineers 
who argue thus can indeed lay off men in almost exact proportion to 
benches, but they forget that the much higher interest, depreciation and 
maintenance accounts go merriiy on. 

To illustrate, let us take these same houses and operate them at one 
half their capacity. Charges ‘‘ A” and ‘‘B” remain the same whether 
the house is working full or not. ‘‘D” becomes, for one-half the house 
working: ; 

Inclines.—16 Benches.—24 Hours. 


at $2.50 
at 2.50 
lat 2.50, 


$15.00 
25.00 


4.50 


4.50 
6.50 
1.50 


$57.00 
at 2,000,000 cubic cubic feet made per 24 hours = $.0285 per 1,( 000 made, 
TEs” ches bedankt cc Cemedescissasbarvabeusnss .0128 
ke ie ER iy Ree ee eer rT ry Se ce .0453 


Or a total for operating labor, interest, depre- 
ciation and maintenance of 


‘* B,” for one stack working: 
Horizontals.—24 Benches. 


4 Machine men working ‘‘ round the house ” 
8 Lid, pipe and furnace men 

2 Topmen 

1 Patcher 


8 Clinkerers 2 at 2.50) 


7.00 
lat 2.00) 


6.50 

5.00 

3.50 
— 
$59.75 
at 2,000,000 cubic feet made per 24 hours = $.0298 per 1, ae made. 


2 Foremen 
Oils, waste and minor repairs.............+.. sieaileacnee » 
Steam and attendance 


se 


Or a total for operating labor, interest, 
depreciation and maintenance of ” 


Now, it would scarcely be good practice to install machines |" such § 
manner that they would never be operated at more than one-li:!f the 
capacity, yet even under such unfavorable conditions the ': igh fixe 


| charges of the inclines give machines a more than équal chanv«. 
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A careful review of the hard, cold facts as I'see them can lead to no 
other conclusion than this. Where conditions are such as to allow of 
the use of modern stoking machinery, the inclined retort system to-cay 
is not an economic success; and, to quote a very successful engineer on 
the other side who has exhaustively studied the subject, ‘‘ They are ex- 
pensive to erect, difficult to repair, incapable of being worked by hand 
in the event of a breakdown in the machinery or unsuitable coal having 
to be dealt with; give a lower yield of gas per ton, depreciate the illumi- 
nating power, are uncertain in producing capacity, and more trying to 
the workmen than horizontal retorts with manual or power stoking 


1s ” 
machinery. 
, 7 [To be Continued. | 








Gases Used Industrially as Fuels. 


re 


The London Journal printed in its issue for October 21st the following 
abstract translation of an article, on the subject named in the heading, 
contributed to the Zeitschrift fiir angewandte Chemie, by Dr. Messer- 


schmidt: 


Coal gas is distinguished by the presence of hydrocarbons in large 
quantity which give it its illuminating power. This property, however, 
is of less importance since the introduction of incandescent mantles. In 
addition, the improvements in gas engines and in methods of heating, 
with the lowering of the price of gas supplied for power and heating 
purposes, have brought about the use of a large quantity of gas for these 
purposes. In the case of many gas works, more than half the produc- 
tion is thus applied. 

Gases produced by the combustion of carbon in air are of great im- 
portance. This combustion may take place completely to carbon diox- 
ide (UO,), as is aimed at in ordinary coal furnaces, or the process may 
be conducted so that the carbon dioxide is converted by the carbon into 
carbon monoxide, (CO) giving producer gas— 


(a) C + O, = CO, 
(8) C + CO, = 2CO 


(v) 2C + O, = 2CO 


Air consists of 21 per cent. of oxygen and 79 per cent. of nitrogen. 
Instead of 21 parts of O, we obtain 42 parts of CO; and the gas has the 
theoretical composition— 


CO, 34.7 per cent.; N, 65.3 per cent. 

In practice the gas always contains varying quantities of carbon di- 
oxide (2 to 10 per cent.), depending on the temperature of the producer; 
also 1 per cent, of methane (CH,), from the bitumen of the coal, and 
hydrogen up to 6 per cent. by the decomposition of the fuel and from 
the moisture of the air. 
If steam is led in along with the air to the heated coal, power or Dow- 
son gas is formed, which contaius a considerable quantity of hydrogen— 


(6) C + 2H,O = CO, + 2H, (heat evolved) 
(8s) C +. CO, = 2CO (heat absorbed) 





Thus the water gas produced at these temperatures has the following 
composition : 


At 674° C. At 1,025° C. 
ee 65.0 per cent. 50.9 per cent. 
| 9 ar 4.9 re 48.5 is 
reas see's vs « 9.8 TY ie 


These important results are explained by the large heat absorption 
which takes place in the reactions— 

C + H,O = CO + H,0, 28,760 calories absorbed. 
As this heat is taken from the coal, the process is not continuous. 
The operation of gas making must be interrupted after falling to a cer- 
tain temperature, and air must be blown in to raise it again to the neces- 
sary degree. Thus there are two phases in the operation—the heating 
blast (air) and-the cooling blast (steam). 
Of the many processes proposed, the following are ‘the most import- 
ant: The Humphreys & Glasgow (Lowe), the Strache, and the Dell- 
wik-Fleischer. The first two are distinguished by the method of con- 
ducting the hot blast. The gas is produced using a high layer of coal 
and a low pressure air blast, while the last process is so conducted that 
the combustion in the hot blast period is complete—i.e., to CO,,. 
Coming to the heat relations, according to the older process, we have— 

C + O = CO. 28,800 calories evolved. 


To burn 12 grammes of carbon, 16 grammes of oxygen are necessary. 
The oxygen is accompanied by 52.9 grammes of nitrogen, and 28 
grammes of carbonic oxide are formed. If the gases escape at 700° C., 
they carry away— 
28 x 0.248 x 700 + 52.9 x 0.244 x 700 = 13,895 calories. 
Thus leaving about 15,000 calories available. By the Dellwik-Fleischer 
process we have— 

C + O, = CO,,. 96,960 calories evolved. 
Now, 12 grammes of carbon give 44 grammes of carbon dioxide, and 
the nitrogen introduced is 105.8 grammes. If the gases escape at 1,000” 
C., they carry away— 
44 x 0.217 x 1,000 + 105.8 x 0.244 x 1,000 = 35,362 calories. 
Thus leaving about 60,000 calories available. In the Dellwik-Fleischer 
process, therefore, with the same coal consumption, four times the 
amount of heat is stored up for the production of water gas as is ob- 
tained in the older process. The method of working is: Air blast, 1 
minute; steam blast, 10 minutes—or per hour, 10 minutes for heating 
fand 50 minutes for gas making. In the other processes only one third 
of the time is available for the production of water gas. Consequently, 
the yield of water gas by the Dellwik-Fleischer process is much greater 
than by the others--2 cubic meters (70.6 cubic feet) of gas being ob- 
tained from 1 kilogramme of coke. The price (depeading, of course, on 
the price of coke), including depreciation, interest, cost of labor, etc , is 
1.5 pf. per cubic meter. If one concedes further the simplicity of the 
plant, the ease of working (only one or two men are necessary, even 
with very large producers), and the general properties of water gas, 
which may equally well be used for lighting, power, and heating pur- 
poses, the name ‘*fuel of the future” is certainly not altogether un- 


According to the proportion of steam to air and other causes, the com- | justified. 


position may vary between the following extremes: 


Gas. Hotter. Colder. 
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The gas produced in practice always contains carbon dioxide as well 


as some small quantities of methane and traces of hydrocarbons. 


When coal or coke are heated to a high temperature in an air blast, 
and the air is turned off and steam blown in, the product is water gas, 
the theoretical composition of which is: H, 50 per cent.; CO, 50 per 
cent. In practice, in consequence of incomplete reaction and secondary 
reactions, water gas always contains carbon dioxide, undecomposed 


Water vapor, methane, and nitrogen. 
obtained in practice is— 
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Tie reaction is in a very high degree dependent upon the temperature 


The mean composition of the gas} aupic meter) and 80 


Water gas enriched with oil is used for direct illuminating purposes, 
especially in America, where two-thirds of the gas works produce such 
gas. For carburetting the gas, in the Humphreys & Glasgow appara- 
tus it is passed through red hot fireclay chambers, into which the oil is 
dropped, and converted into easily volatile permanent hydrocarbons. To 
heat the chambers, the producer gas made during the hot blast period is 
used. In Germany, the high tax that is levied on oil prevents this ap- 
plication, but it is used with incandescent mantles, for which it is 
especially suitable on account of the temperature of the fiame, which is 
higher than that of the other gas flames. This temperature is not only 
dependent on the calorific value of the gas, but to a very large extent 
on the volume of the flame and the quantity of air necessary for the 
combustion. Experiment has shown that an Auer burner supplied with 
a mixture of 20 per cent. of water gas (calorific value 2,500 calories per 
r cent. of coal gas (5,0000 calories per cubic 
meter) gave a flame considerably hotter than that produced when the 
burner was fed with unmixed coal gas, notwithstanding that the heat- 
ing value had fallen from 5,000 to 4,500 calories. 

Other practical advantages of adding water gas to coal gas are the re- 


of the generator and the speed of the steam. According to Bunte and munerative utilization of the coke produced on the works, the simple 


Harris, the following quantities of water are decomposed : 


working of. water gas plant (of great value in case of strikes), the speed 
of starting the producer, and the ease with which its working may be 
accommodated to the consumption. The advantages of gaseous firing 
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are: (1) Cleanliness, (2) ease of regulation, (3) simplicity of working 
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and (4) excellent utilization of fuel, in consequence of the possibility of 
burning it without excess of air. The last named advantage is of very 
great importance. There is an enormous loss of heat in firing boilers 
due to the neglect of this factor. With four times the amount of air 
necessary (i.e., 5 per cent. of carbonic acid in the flue gases, which is 
not rare), and the temperature of flue gases 300° C., the excess of air 
alone means a loss of 45 per cent. of the fuel, which loss may, by ra- 
tional working, be reduced to a smaller proportion. 








An Integrating Photometer for Glow Lamps and Sources 
of Like Intensity.’ 
——— 


By Mr. CHARLES P. MATTHEWS. 


In a previous paper, read before the Institute, I described an equip- 
ment designed for the photometric study of arc lamps. The most valu- 
able feature of this equipment lies in its ability to yield a value of the 
mean spherical luminous intensity from a single photometer setting. It 
is the purpose of this paper todescribe an apparatus possessing this same 
valuable feature, and several others worthy of note, when used for the 
photometry of the incandescent lamp and other sources of the same 
order of brightness. 

Designed especially for incandescent lamp measurements, the ap- 
paratus has several functions, and might have been styled a ‘‘ univer- 
sal glow lamp photometer.” It is capable of use for all photometric 
measurements on the glow lamp that do not lie in the province of 
spectro-photometry. To particularize, it may be used as follows: 

1. As a simple photometer for any unidirectional measurements, such 
as occur in standardizations, ratings and candle power distributions. 

2. As an integrating instrument for the direct determination of mean 
horizontal, mean spherical, mean hemispherical or mean zonular 
candle power. 

3. Asan integrating instrument for the direct determination of the 
spherical reduction factor; that is, the ratio—mean spherical; mean 
horizontal candle power. 

The fact has long been recognized that the only strictly fair basis for 
the comparison of incandescent lamps is that of the total flux of light 
emitted, a quantity proportional to the mean spherical candle power. 
It is possible by altering the configuration of the filament to concentrate 
luminous flux in particular solid angles at the expense of flux in other 
angles. Hence, two lamps of equal 1ated candle power may yield total 
light flux in quite different amounts. On the other hand, if two lamps 
have initially the same mean spherical candle power, their relative 
value is determined simply by their power consumption and sustained 
candle power. The vexed question of what is the most useful light 
may well be left to the purchaser, who can select the type of filament 
best adapted to his own needs. The question is comparable to that 
which asks: What is the best diet for man? 

Of the methods in use in the determination of the mean spherical 

candle power, the most accurate is that in which measurements are 
made at equal angular intervals through 180° in a plane passing 
‘through the axis of symmetry of the filament, the lamp being rotated 
meanwhile about this axis. From the readings so obtained, the mean 
spherical value may be found eitier by formula or the graphical con- 
struction known as the Rousseau diagram. 

The method employed in the Franklin Institute tests of 1884 involves 
the mean of 38-candle power values taken in such directions so as to 
give a nearly uniform space distribution. The mean of these values is 
the result sought. 

Both of the foregoing methods involve a large number of readings— 
so large, in fact, that their application to the practical rating or ex- 
tended study of lamps is out of the question. 

A third method consists in the use of the spkerical reduction factor 
appropriate to the type of filament under consideration. Unfortunate- 
ly, this factor is not a constant forany given type of lamp. With 
some types, the method yields a good result; with others the variations 
are such as to render the results only roughly approximate. A disad- 
vantage is the large and increasing number of types on the market and 
the necessity for determining and keeping account of the corresponding 

constants. 

Liebenthal found as the result of an extended series of measurements 
that the mean of the intensities taken at 51.8° north polar distance and 
51.8° south polar distance on a spinning lamp is a value approximating 
the mean spherical intensity, regardless of the type of lamp.. The errors 
resulting from the application of this method range from — .1 per cent. 


1. Read at the last meeting of the American Institute of Electrical Engineers. 








to + 3.9 percent. This is probably the most accurate of the simpler 
approximative methods. 

From what has been said, it would appear that there is need of a photo 
meter capable of giving the mean spherical candle power of an ican. 
descent lamp with the ease and celerity obtainable in the ordinary 
photometric measurement. With this need in mind, I have designe 
and had constructed the apparatus described below. 

The theoretical basis of the design is the approximate equation {oy 
the mean spherical intensity, 


n n mr 
Ims = mn " Ig sino 


wherein Jy is the intensity of a ray making an angle 6 with a vertical 
passing through the light center and n the number of terms in the sum. 
mation. In order that equation (1) may apply to a glow lamp, itis 
necessary to spin the lamp precisely as is commonly done in determin. 
ing mean horizontal candle power. 

To see how equation (1) may be made the basis of an integrating 
photometer, let us consider a source of light (Fig. 1), and a photometer 
screen P, whose plane extended contains the effective light center of §, 
We will hereafter denote the center of the photometer screen by p, and 
the effective light center by g. For convenience we will further as. 
sume that p and q lie in the same horizontal plane, to which the plane 
of Pis normal, and we will call the line pq the axis of the system, 
Now consider two mirrors whose planes are vertical and make an angle 
of 90° with each other, Let the centers of these mirrors, designated by 
a and b, come into the horizontal plane in such positions that the lines 
qa and pb are equal and respectively normal to the axis of the system. 
Let a’ and b’ be the centers of a second pair of mirrors occupying a 
position such as would be found by swinging a and 6, without mutual 
displacement, upward about qp as an axis until ga makes the acute 
angle @ with the vertical. Having thus located a’ and b’ angularly, we 
may now assume that some radial movement of this pair of mirrors is 
possible. The eye placed at p will see virtual images of the source in 
horizontal and 6 aspects, respectively. The images s’ and 8” may be re- 
garded as producing jointly an illumination on the photometer screen 
of K,I, , CKely 
a, a4 


where K, and Ky are the reflection coefficients of the pairs of mirrors, 
d,, dg, the distances from source to screen by way of the mirrors, and C 
a factor varying with the incidence of the light upon the photometer 
screen P. Now if n pairs of mirrors be placed similarly to a, b and a’, 
b’, but spaced at equal angular intervals of 4 6 such that n 4 6 = 7, we 
shall have as the resulting illumination 


x CK oly 


=.o-2" d*5 


If by radial adjustment of the mirror pairs we make 
CK _ K, sin6 
ee. 
n K oe 
2] O- = = I sin 6 

That is to say, the total illumination of the screen is proportional to 
the mean spherical intensity of the source. (See equation 1.) To 
evaluate this intensity, it is necessary merely to balance this illumina- 
tion against that due to a source of known intensity at a known dis- 
tance. 

Fig. 2 shows the disposition of twelve pairs of mirrors, m,, ™,, et¢., 
in order to produce the desired results. If the illumination of a given 
surface varied exactly as the cosine of the incidence of the light upon 
that surface, and if all mirrors used were of equal reflecting power, 
then there would be no need of radial adjustment of the mirror pairs, 
for in such case S C = sing and Ky = K,. But the so-called cosine 
law is only approximately true, and mirrors vary in reflecting powe’, 
hence it is necessary to compensate for discrepancies in C and A, by 
slight changes in dy. The extent to which this correction is o! im- 
portance depends, of course, upon the nature of the photometer screen. 
The plaster of paris surface of the Lummer-Brodhun screen obeys the 
cosine law with exactness up to an incidence of 50°, but beyond this 
point a divergence of increasing magnitude occurs (Fig. 3). Hence, 
for the Lummer-Brodhun screen the only adjustment of mirrors 1¢ceS 
sary is that to overcome variations in their reflection coefficients, ¢* 
cept for angles greater than 50°. With mirrors cut from one shiv<t of 
glass, the correction for variation in reflecting power is often neg]i: ible. 
With the Bunsen screen, correction must be made for all angles 0! 0- 
cidence. For example, the second curve in Fig. 3 is the result of 


(1) 
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Fig 3.—Variations from Cosine Law. 


measurements made upon ordinary draughting paper, from which the g 


Bunsen screen is often made. Here the departure from the cosine re- 
lation is noticeable from the very beginning, and becomes as high as 15 
per cent. at 75° incidence. The third curve in the same figure shows 
the results obtained with ordinary glazed writing paper. The cosine 
relation is not even roughly approximate in this case. 

Fig. 2 also shows the method of balancing the illumination produced 
by the series of images, due to the circular system of mirrors. The 
curves show the percentage of variation from cosine relation for differ- 
ent screens: Curve I, referring to the Lummer-Brodhun screen; 
Curve II to a screen of unglazed paper, and Curve III to 
a screen of glazed paper. Mirrors M,, M,, M,, M, are cut from one 
piece of glass, just as are the mirrors in the ordinary Bunsen photo- 
meter. Itis not essential that the other mirrors of the system should 
have the same coefficient, since, as already explained, the initial ad- 
justment corrects for failure of the cosine relation and inequalities 
in the mirror coefficients at the same time. With the standard at S’ 
Separated from S, the source to be tested, by an opaque screen, a 
balance in the illumination is obtained by moving M, and M,. The 
method of doing this will be better understood by reference to Fig. 4 





Fig. 4.—E!evation and Plan of Apparatuz. 


whic’) shows in elevation and plan the essential elements of the ap- 
paraixs. To the right of these figures is seen the mirror system, each 
Pair cf mirrors being capable of a certain amount of radial movement 





Figs. 1 and 2.—Integrating Photometer. 


for purposes of the initial adjustment of the instrument. S is the lamp 
to be tested, mounted upon a rotator, S’ is a standardized glow lamp. 
The mirrors M, and M,, rigidly connected, may be moved along the bar 
by means of a rack and pinion conveniently under eontrol of the ob- 
server at the photometer P. The photometer is fixed, and hence the 
operation of making a setting is more convenient than that which ob- 
tains with the ordinary sliding form. As the design is based upon the 
approximate equation (1) and not upon the integral form, some error 
arises from this cause. With 11 pairs of mirrors theerror is negligible 
for all practical purposes. 




















Fig. 5-—General View of Apparatus 


Fig. 5 shows a photograph of the finished apparatus with all screens 
removed, in order that the details of construction may be better seen. 
This particular instrument is fitted with a Luammer-Brodhun photometer 
screen. Each mirror bracket is provided with 2 pins. These pins extend 
through the frame of the ring radially. By means of this constouction, 
each mirror pair may have independent radial adjustment. 
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We will now consider in detail the different operations to which the 
instrument readily lends itself. 

Operation 1.— Measurement of Mean Horizontal Candle Power.— 
In this operation the apparatus is used as a simple photometer. 
Hence, all mirrors except the four horizontal ones are covered by 
black sereens suitably provided for the purpose. The right pair of 
mirrors (Fig. 4) is connected at C to the sliding rod carrying the 
rack.- The lamp, S, to be tested is mounted in the rotator and driven 
at a speed of, say, r.p.m., and a standardized incandescent lamp, 
of intensity 1,’ is placed in a suitable holder, at S’. The rod R may be 
moved by the hand for a rough adjustment, and the pinion P” used 
only for the final setting. Since a displacement d, of the mirror pairs 
means a change in the light paths of 2d, the moving rod is graduated 
in divisions one-half the unit (centimeters) in which the light paths are 
conveniently measured. A reading R, means that the distance from 
S’ to the screen by way of the mirrors M,, M,, is R centimeters. If now 
the total photometric distance between the sources is 300 cm, we have 
for the intensity J of the light under test, 


2 
(6) 
(7) 
where T, is the value of the expression in brackets and stands for 
‘tabulated value corresponding to the reading R.” When the appa- 
ratus is used with a standard of always the same intensity, it is a simple 
matter to make the instrument direct reading. 

Obviously, the mean intensity in any north or south polar zone may 
be found by clamping the arm of the rotator at the proper angle and 
spinning the lamp, readings beigg taken as for the mean horizontal 
measuremeut. The mean horizontal candle power of a flame source 
must be found by taking the horizontal distribution stepwise, since it is 
impracticable to rotate such a source. Equation (7) is applicable in 
such measurements. 

Operation 2.— Distribution of Candle Power in Vertical Planes.— 
The distribution of intensity of an incandescent lamp in any vertical 
plane is obtained with the apparatus.arranged as described under 
Operation 1. The arm of the rotator is merely tilted about a horizontal 
axis so as to bring any desired aspect of the lamp toward the photo- 
meter sereen. From equation (7) the different intensities are easily 
found. . 

The vertical distribution of candle power from a flame source 
cannot be. obtained by tilting the arms of the support. The follow- 
ing method is available in such cases: Mount the burner vertically 
at S; disconnect the mirrors M,, M, from the movable rod and push 
them to their place at the extreme right (Fig. 4). Now with a 
standard of the same order of brightness as the source to be tested make 
a setting. The horizontal intensity.ds given by 


(8) 


(9) 
where 7’, is the tabulated value of the expression in brackets corres- 
ponding to the reading R. 

To obtain the intensity of the source in a direction of 6, to the ver- 
tical, the horizontal and 6 mirrors should both be used. This prevents 
the limit of the bar being reached by mirrors M,, M,. The intensity is 
given by 
_7,1s'—I, 
~~. Cin 
where J, is the intensity found in the horizontal measurement. 

Operation 3.—Standardization of Glow Lamps —For this operation 
the lamp S, is removed and a horizontal circular plate mounted in 
place of the lamp. This plate is ruled with concentric circles, which 
facilitate the centering on the amylacetate lamp or other primary 
standard. The lamp to be standardized is mounted at |S’. With all 
mirrors screened except the horizontal ones, and with M,, M, attached 
to the bar, settings are made as usual. The value of S$’ is given by 


Is’ = 


Ig (10) 


(11) 
if the standard is unity. 

Operation 4.—Measurement of Mean Spherical Intensity.—(a) Glow 
LIamp.—The lamp to be tested is mounted in the rotator and driven at 
a speed of about 180 r. p.m. Mirrors M,, M, are detached from the 
movable rod and pushed to the extreme right, in which position they 
may be considered a part of the system of eleven mirror pairs. Witha 


standardized lamp at S’, a setting is made in the manner already 
described, If Ris the reading, we have ‘ 





Ims = T, Is’ 


where 7, is a tabulated value corresponding to the setting Rand /,’, 
the intensity of the standard as heretofore. Thus the operation has al] 
the simplicity of any photometric measurement. 

The intensity of the standard used should be approximately thit of 
the lamp to be tested. For example, if a 16-candle power lamp is to be 
tested, a standard of not less than 16-candle power is best. With such 
a standard, the range of possible measurement depends upon the limi 
of travel of the mirrors M,, M,. A 16-candle power lamp will serve as 
a standard for the measurement of mean spherical intensities ranging 
from 2 to about 25-candle power, wheh the limit of travel is about one 
meter. It is best to substitute a 32-candle power standard for intensities 
much greater than 16-candle power. 

(b) Flames.—To obtain the mean spherical intensity of a flame or of 
any source that cannot be rotated, it is necessary to repeat Operation 4 
at equal angular intervals on the horizontal circle. 
results may then be taken. 

Operation 5.—Direct Measurement of the Spherical Reduction 
Factor.—If the standard S’ and the opaque screen O be removed, it is 
clear from the figure that the left side of the photometer screen wil] be 
illumined by the horizontal rays of the lamp S. In fact, if S be 
rotated, we will have on the right side of the photometer screen ay 
illumination proportional to the mean spherical intensity of S, and on 
the left side of the screen an illumination proportional ‘to the mean 
horizontal intensity of the same source. Under these conditions the 
photometer setting yields the spherical reduction factor. In other 
words, the mean spherical intensity is measured against the mean 
horizontal intensity asa standard. The reduction factor is given by 

jez (13) 

As the removal of the standard S’ lengthens the distance from source 
to screen, it is necessary to add a constant to the reading. This is pro- 
vided for by a second reading point, marked RF. All readings for 
Operation 5 must be taken at this reference mark. 

Operation 6.—To Check the Horizontal Mirror Constants.— As be- 
fore stated, it is essential that the four mirrors attached to the movable 
bar be should have the same constant. To asceriain if this condition 
exists, remove the opaque screen and the lamp S’, as in Operation 5. 
Connect the horizontal mirrors to the moving rod and, screening all 
other mirrors, take reversed photometer readings on a rotating lamp S. 
If the mirror coefficients are equal the mean reading will be 15°, indi- 
cating equal light paths oa each side of the photometer screen. Here 
again the R F reading mark must be used. 

Operation 7.—To Check; the Adjustment of the Circular Mirror 
System.—In case of any doubt as to the accuracy of the initial adjust- 
ment of the photometer, or in case of the substitution of a new screen, 
it may be necessary to:readjust the mirrors of the half ring. This 
operation is best performed as follows: Mount at S a 32 nominal candle 
power lamp, and at S’ an 8-candle power lamp, the latter being in cir- 
cuit with a rheostat capable of continuous variation.. With mirrors 
M, and M, free from the moving rod, and with all other mirrors on the 
half ring screened. set R equal.to 100 cm. Now, while maintaining the 
32-candle power lamp at constant voltage, vary the voltage impression 
on the 8-candle power lamp until the photometer shows equal illumi- 
nation. Note voltage on 8-candle power lamp. Repeat measurements 
with reversed photometer. The lamp should finally be maintained at 
the mean voltage so found. . Under these conditions the two lamps have 
a candle power ratio of 4:1. Next tilt the lamp holder to an angle of 
15’. Uncover the corresponding mirrors (6 = 75° or 6 = 105) and 
cover the horizontal ones. Under these conditions we have the same 
aspect of the lamp toward the photometer, but with the light incident 
at 15°. Set the bar at 


(12) 


The mean of the 


as 
Y cos 15° 
Adjust the 15° mirrors radially until an equality of illumination is 


obtained, then secure them by means of the set screw. This operatiol 
may be repeated until all the mirrors have been adjusted. 


R,, = (14) 








Tue Town Council of the Borough of Ambler, Pa., has granted to the 
proprietors of the Ambler Gas Company the right to pipe the streets a 
the conveying of gas to the residents of the named place. It is sp: scifi 
that the Company is ‘‘ To supply the said borough and general public 
who may desire to use the same, with gas at such prices as are paid by 
corisumers of gas in boroughs of a corresponding population in Pen 
syl vania.” 
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Blue Printing by Electric Light. 


— 


According to a contemporary, the Eugene Dietzgen Company, of 
Chicago, is putting on the market an automatic blue printing machine 
which will be of interest to engineers, not only from its application to 
the needs of the drafting room, but the peculiar working features of the 
device. The apparatus consists of a cylindrical printing frame, com 
posed of two heavy curved plates of glass, bedded in soft material in an 
adjustable, though rigid frame, together with two tubular uprights 
which support the are lamp and automatic driving mechanism. This 
drive operates the lamp, having means for lowering it through the cyl- 
inder and then automatically raising it to its former position. The 
cylindrical frame revolves on trunnions, so that it it can be swung to a 
horizontal position for inserting or removing tracings and paper {rom 
the fran.e, 


























‘ 


In operating, the cylinder is revolved to a horizontal position, and the 
tracings and sensitized paper are placed around the outside of the cylin- 
der, being confined by stout canvas covers, which are drawn tight by 
turning a@ lever, giving complete contact between tracings, sensitized 
Paper and the glass. The cylinder is then swung to the opposite hori- 
‘outa! position and the manipulation repeated, after which it is returned 
and locked in vertical position and is ready for printing. 

By touching a lever the arc lamp is started in its descent through the 
Center of the cylinder at a speed which can be regulated to suit the sen- 
‘ilveness of paper employed. When the lamp has reached the lowest 
Pont of printing surface, it automatically reverses its motion. The 
downward movement of the lamp.can be regulated to take from 5 sec- 
Onds ‘0 1 hour, When the lamp has passed the printing surface, thereby 
ompieting the exposure, the motion of the lamp reverses automatically 
and returns it quickly to the original position—no time being lost and 


no hand labor required. The limit of the motion of the lamp can be 
regulated according to the size of the prints. 

It is claimed that the cost of making. blue prints by electric light is 
less, where the full capacity of the machine is utilized, than by the use 
of sunlight, and with an average allowance made for wasted material 
under the ordinary method due to over-printing, etc., with attendant 
loss of time. 








Corrosion of Steel Frames of Building. 
—=—>_— 
By Mr. CHarRLEs L. Norton. 


There can be no question that moisture and carbon dioxide are the 
active agents in causing much of the rusting of steel. To what an ex- 
tent the two are relatively responsible and in what measure they need 
renewal, to keep up the process, is uncertain. It has been held that the 
formation of a coat of rust upon the surface of steel was the beginning 
of a progressive action whereby the rust, or iron oxide, acted as a con- 
tinuous carrier of oxygen to the steel beneath. This process seems to 
require only moisture and atmospheric air containing carbon dioxide to 
start it, but as to the depth of penetration of the process I know of no 
assignable maximum in any given time. It is extremely probable that 
in a comparatively dry place the process is exceedingly slow. 

There can, of course, be no question as to,the ease of access to the 
steel, in many cases, of both moisture and carbon dioxide. When steel 
is bedded in the wall of the building, as is almost always the case, the 
changes in temperature from time to time, as well as the more or less 
constant difference in temperature between the two faces of the wall, 
tend to cause a condensation of moisure in the wall at different points. 
Further, the necessary carbon dioxide is most plentiful in the large 
cities, where the steel frame is most common. , 

When the walls of the building are of brick or stone, moisture and 
carbon dioxide may usually enter at the joints and, to a greater or less 
extent, through the body of the stone or brick. Few stones are, how- 
ever, porous to such an extent as to allow an appreciable penetration. 
Terra cotta tile is of itself porous, and the existence of air passages 
tends to increase the condensation of moisture and absorption by the 
terra cotta and possible contact with the steel. Concrete, made of Port- 
land cement with sand and either cinders or stone, would seem to offer 
more protection to the steel than any of the materials just mentioned; 
yet we hear from time to time of the loss by corrosion of steel bedded 
in concrete. 

A study of the action of Portland cement concrete on steel was begun 
under my direction by P. C. Pearson in December, 1901, and it is my 
purpose to report upon this and some later observations as a preliminary 
to more work of the same nature now under way. 

It has been held by several engineers that the mere alkaline nature 
of Portland cement was a sufficient guarantee of its protecting steel 
from rusting. There is, of course, good chemical reasoning for this, 
the familiar use of strong alkal:ne solution in boilers to prevent the 
formation of scale being based upon the same principle. This would 


bedded in concrete has corroded very rapidly, while other steel in a 
different concrete of the same kind of cement stands without change 
for 10 years or more. The investigation was started not to find out that 
steel could not be protected by concrete or that it could be, for on that 
point we were sure, to start with, but we have tried to find a reason for 
occasional failure and to suggest a remedy. 

An examination of several cases where expanded metal had been im- 
bedded in concrete showed plainly that rusting began wherever the 
steel was exposed through cracking, even though the cracks were very 
fine. It would seem that the alkaline nature of the cement would be 
sufficient to prevent corrosive action occuring within a few hun- 
dredths of an inch on the moist surface of the steel, but such is not al- 
ways the case. 

To study the matter systematically, two brands of American Portland 
cement, Alpha and Lehigh, were selected; two kinds of cinders, one 
from the sugar refineay, the other from the Boston and Albany loco- 
motives; a sharp, clean beach sand, and a hard, clean broken stone, 
the larger part being fragments of flint and trap rock. Concretes were 
made up in bricks about 3 by 3 by 8 inches, with the steel specimens 
near the center. 

The following mixtures were tried at first; others will be reported on 
later: Neat cement; cement, one part, to three of sand, one part of ce- 
ment and five parts of broken stone, and one part of cement. to seren 
parts of cinders. All briquettes were made in duplicate with both ce- 





ments, There were later made up briquettes of one part of cement to 


seem to settle the matter once and for all, were it not a fact that steel ° 
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two parts of sand and five parts of cinders, and of one part of cement to 
two of sand and five of crushed stone. ; 

It was hoped to vary the density, the porosity and the nature of the 
contact with the steel, as well as the chemical composition of the con- 
cretes. Thecements were tested chemically and physically and found 
good. The cinders, when washed down with a hose stream and dried, 
tested distinctly alkaline, and analysis revealed very small amounts of 
sulphur. The stone and sand were thoroughly washed and clean. 
The ingredients were mixed dry in every case and, when wet, thor- 
oughly mixed and tamped until wet on top. 

The cleaning of the steel was the most troublesome problem met with. 
It was necessary to scour the pieces, then pickle in hot dilute sulphuric 
acid, and finally dip into hot milk of lime. When cold the lime was 
removed with a wire brush This left the steel clean and bright, ready 
to be put into the test bricks. 

The specimens used were a mild steel rod 6 inches long and }-inch in 
diameter, a piece of soft sheet steel 6 x 1 x y4-inch, and a strip of ex- 
panded metal 6 x 1-inch, all three pieces being put in each brick. Since 
time would not permit of our exposing these specimens to natural con- 
ditions, we inclosed them in several large tin boxes, sealed tightly and 
subjected one-quarter of them to an atmosphere of steam, air and car- 
bon dioxide, and second quarter to air and steam, a third to air and 
carbon dioxide, and a fourth stood upon the table of the rvom, with no 
special care as to their temperature or dryness. Of the entire number 
about one-half were set in water for one day, the rest for seven days, 
before sealing up. At the end of three weeks the briquettes were care- 
fully cut open and the steel examined and compared with specimens 
which had Jain unprotected in each of the tin boxes. Those specimens 
which were mixed of neat cement can be dismissed without discussion, 
for the protection was perfect. The steel was as bright as when put in. 
The unprotected pieces were found to consist of rather more rust than 
steel. The steel was wrapped about pieces of uralite, to serve 
as a means of identifying it by number, the stamped numbers being 
nearly obliterated by the rust. Of the remaining specimens hardly 
one had escaped serious corrosion.. The location of the rust. spot 
was invariably coincident with either a void in the concrete or a badly 
rusted cinder. In the porous mixtures the steel was spotted with alter- 
nate bright and badly rusted areas, each clearly defined. In both the 
solid and the porous cinder concretes many rust spots were found, ex- 
cept where the concrete had been mixed very wet, in which case the 
watery cement had coated nearly the whole of the steel, like a paint, 
and protected it. Some briquettes made later of finely ground cinders 
and cement, in varying proportions, when exposed to moisture and car- 
bonic acid, showed how effectually the presence of cement prevented 
rusting, even in a highly porous mass—one cement to ten of cinder— 
provided there were no cracks or crevices or distinct voids. 

From the examination of these several hundred briquettes we were 
able to draw several conclusions: 


1. Neat Portland cement, even in thin layers, is an effective preven- 
tative of rusting. 

2. Concretes to be effective in preventing rust, must be dense and 
without voids or cracks. They should be mixed quite wet where ap- 
plied to the metal. : 

3. The corrosion found in cinder concrete is mainly due to the iron 
oxide, or rust, in the cinders and not to the sulphur. 

4. Cinder concrete, if free from voids and well rammed when wet, is 
about as effective as stone concrete in protecting steel. 

5. It is of the utmost importance that the steel be clean when bedded 
in concrete. Scraping, pickling, a sand blast and lime should be used 
if necessary, to have the metal clean when built into a wall. ; 


In the matter of paints for steel there is a wide difference of opinion. 
T cannot believe that any of the paints of which I have any knowledge 
can compare with a wash or painting with cement. Moreover, if paint 
does disintegrate, it leaves a thin void next the steel, the worst possible 
condition. I examined some steel Z bars not long ago which were ex- 
posed in process of altering a building five years old. It was clear that 
the steel was rusty when painted and that moisture had penetrated 
through the paint, caused the rust to increase and split off the paint. 
This was a case where the steel was built into the brickwork with no 
attempt at any protection other than the paint. 

It is, in my opinion, perfectly clear that the coating of all steel work 
with cement before applying the concrete or tile or brick, as the case 
may be, is an absolute essential, if the formation of rust and consequent 
weakening of the steel are to be prevented. The thicknessof the cement 
layer need not be great, but it should be a continuous coating, without 
cracks, The steel should be perfectly clean; but if, as is often the case, 


the choice is between paint and rust which accumulates during 
struction, the paint is to be preferred. Mr. Pearson suggested th: 

of Portland cement in protecting the underside of railroad bri: ves 
against rust and the blasting action of the gases and cinders from } o- 
motives. I think this merits a careful trial. 








A New Western Power Plant. 
ecaeatiilitithinin 

Electricity says that the general plan of the White river power 
development by the Snoqualmie Falls and White River Power Com- 
pany will be to divert the water of White river at a point in the south. 
west quarter of Section 35, Township 20, North Range, 6 East, in Picrce 
County, State of Washington, and to convey the waters thus diverted 
through an excavated canal, a distance of about 8 miles, to Lake Tay. 
The level of this lake will be raised until it occupies an area of about 
5,000 acres and will serve as a storage reservoir and settling basin. The 
outlet of this lake will be a short canal and tunnel connecting witli a 
penstock on the brow of the hill overlooking the Stuck Valley. Stee! 
pipes leading from the Penstock will convey the water under a head of 
450 feet to the water wheels in the power house at the foot of the hill; 
and from the water wheels the water will escape through a short tail 
race into Stuck river. The power house will be connected in with the 
present Snoqualmie Falls transmission system by circuits about 5 miles 
in length. 

The above is an outline of the general plan, the several features of 
which may be more fully described as follows: 

Head Works.—The intake at the point of diversion will be constructed 
of concrete masonry. The level of the river will be raised at this point 
in order to effect a full entrance of the water into the intake by the 
construction of a submerged dam across the river, which will be con- 
tinued to the intake in the shape of an earthen embankment designed 
to be higher than the river at any stage There will also be constructed 
at the intake and in connection therewith, a set of gates for the purpose 
of discharging the water back into the river and in shutting the same 
off from the canal at any time it may be desired to do so for inspection 
or repair purposes. 

Inlet Canal.—The canal throughout its entire length will be a 
thorough cut through earth and cement grave:. The canal will be 25 
feet wide on the bottom with side slopes of 1} to 1 below the water line 
and 1 to 1 above the water line and will flow 6 feet deep. The canal 
and intake are designed to discharge a volume of water equivalent to 
60,000 theoretical horse power under 450 feet head. 

Storage Reservoir.—The contour of Lake Tapps is such that the 
raising of its level would overflow the lake at eight different points, but 
this is to be prevented by the construction of earthen dams at these par- 
ticular points. Aside from these dams the only work to be done in 
connection with the reservoir is to clear about 1,000 acres of land 
around the lake, and to build a ditch to connect Church Lake with this 
storage reservoir. 

Outlet Canal.—This work consists of a canal having the same design 
as the Inlet Canal, and the construction of a tunnel which is a pro- 
longation of the Outlet Canal. . 

Penstock.—The penstock is designed to receive the full. discharge of 
the canal and which will be constructed of concrete masonry. ‘The 
penstock will have five outlets through which will be discharged the 
water to the different pipelines. 

Pipe Lines.—The present development contemplates the installation 
of one pipe line at present, sufficient in size to deliver 10,000-horse 
power. More pipe lines will be added later as additional water whivels 
are installed. The pipe lines will be of rolled steel plates rivete: to- 
gether and supported by concrete piers and anchored firmly to the 
earth. 

Power House.—The power house is designed to accommodaic 4 
50,000-horse power installation of water wheels, generators and acves- 
sories. The building will be erected in common red brick, althoug': at 
present it will be erected in part only, sufficient to house a 10,000-!: rse 
power installation of water wheels and generators. As an adjunct, 
there will be a machine shop equipped with a lathe, drill press, sh «per 
and blacksmith forge with the necessary accessories. There wi!! be 
installed in the power house two 3,000 kilowatt generators and tw. ex 
citers of the Westinghouse type, directly connected to impact \\ ler 
wheels of sufficient capacity to drive the generators under full loa: 

Transformer House.—There will also be erected either separate \ 0" 
in connection with the power house a transformer house in cor 110! 
red brick, and there will be installed therein 10,000-horse pow’r o! 





raising transformers. 
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(ompany Building.—A frame building will also be constructed near 
the power house for the purpose of housing the men who will operate 
the plant and which will also contain a dining room, kitchen and 
laundry; and rooms for office, store and drafting purpose. 





Correspondence 


[The Journat is not responsible for the opinions expressed by correspondents. } 








Mr. Egner Returns to the ( harge. 
BaLtmorg, MD., Nov. 3d, 1902. 
To the Editors AMERICAN Gas LicHT JOURNAL: 

It is to be regretted that, in the letter of Mr. A. E. Forstall, of the 28th 
ult., published in your issue of even date, he takes advantage of a 
plirase I-purposely employed in my letter to you of the 18th ult., viz., 
‘‘ At least, that is what I understood kim to say,” to give him an oppor- 
tunity to make such an explanation (?) as to force me to reply to him; 
and to state that he now seems to raise a question of veracity concerning 
an interview to which there were unfortunately no witnesses within 
hearing distance, 

Mr. Forstall said in effect just what I stated, and I now withdraw the 
phrase I used of my own as above quoted. Mr. Forstall, in the course 
of the conversation, which I distinctly recollect almost if not entirely 
verbatim, asked me, ‘‘ Then, why are they going to put stoking machines 
into the largest coal gas works in America?” On my asking where this 
was, he replied, ‘‘ At Milwaukee;” but he did not say anything about a 
paper to be presented on the subject, and did say that he regretted not 
to have called for a paper on the inclines. It was that statement of his 
which made me prepare a questicn for the Question Box, calling for 
information not previously published on the subject of inclines. That 
question I withdrew at Mr. Forstall’s suggestion, after the reading of 
the President’s (Mr. Beal) address and the certainty of a presentation of 
a paper by Mr. Brown. Why was that paper not distributed until just 
before the reading of it, on the second day of the meeting? And if 
Mr. Forstall “could congratulate himself” on ‘having practically 
secured” this paper, on the morning of the 6th of October, then why 
was no notice given of the subject until the programme was distributed 
on the morning of the first day of that meeting? Certainly I saw nong 
and I reside but a short distance from New York city. 

Mr. Forstall is mistaken about his “‘ recollections” when stating he 
‘‘ Thought the paper would lead to a lively discussion.” He said nothing 
of the kind to me. I am not interested in inclined retorts any more than 
any other gas engineer. I was so, for only the space of one year, while 
engaged with the Laclede Firebrick Manufacturing Company. After I 
have devoted much time, money and study to the subject, I am not in- 
terested in preventing the use of stoking machinery, whenever and by 
whoever such may be desired. 

Of course, that question has not been raised by Mr. Forstall at all; 
and I only mention it to emphasize my position as a gas engineer in the 
matter of an improvement of such note as that of the inclined retort 
system, through which others now are about to be benefited, while the 
writer has only the poor satisfaction to know, that time and results 
have shown him to have been on the right side of the question 12 years 
ago and all along. The inclines have come to stay, despite of Milwau- 
kee’s preference for stoking machinery. Very respectfully, 

FREDERIC EGNER. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
5) se Oe 

THE plant and franchises of the Keokuk (Ia.) Gas Light and Coke 
Company haye been purchased by the Keokuk Street Railway and 
Power Company. The latter concern has been operating an electric 
lighting plant for some time. 





THE Galion (O.) Gas Light Company has increased its capital stock 
‘ fin $35,000 to $100,000, President Blake says that the plant will be 
reconstructed, 








- ‘tr. W. C. Epson, as Secretary of the concern, has applied to the 

r ‘uhorities of Storm Lake, Ia., for a franchise under which the Storm 
Laxe Gas Company proposes to operate. It is specified that the initial 

or Ca) ital stock shali amount to $25,000. 

mn 

of 


T the annual meeting of the Buffalo (N. Y.) Gas Company the 
Divcctors elected were: Alex. C. Humphreys, Henry Seligman, R. C. 


Pruyn, Stephen Peabody, J. Edward Addicks, Howard L. Clark, P, P. 
Pratt, R. L. Fryer, Franklin D, Locke, H. T. Ramsdell and Wm. 5. 
Riseley. 





Mr. FRANK D. Moss says that the 12-inch, wrought iron, high pres- 
sure main, connecting the works of the South Jersey Gas, Electric and 
Traction Company, at Trenton, N. J., with the Company’s plant at 
Wamden, N. J., was satisfactorily put at work the morning of the 2d 
inst. The initial pressure carried was 22 inches, and the trial run of 
the first 24 hours resulted in the transporting of 200,000 cubic feet of gas 
from Trenton to Camden, a distance of 42 miles, without a hitch. The 
maximum delivery that can be relied upon for 24 hours is 3,000,000 
cubic feet, carried at a pressure of 25 to 30 pounds. The line was tested 
up to 65 pounds, and was found to be absolutely tight. Naturally, Mr. 
Moses is quite elated over the success that attended the completion and 
putting into commission of the largest stretch of high pressure pipe in 
America devoted to the transmission of artificial gas. 





THE shareholders of the East Boston (Mass.) Gas Company have 
authorized an increase in the capital stock, from $220,000 to $275,000. 
The price and amount of stock, to be finally issued, however, will 
eventually be determined by the State Board of Gas and Electric Light 
Commissioners. 





THE regular quarterly dividend of 2 per cent. on the stock of the 
Brooklyn Union Gas Company is payable the 1st prox. 





Tue North Penn Gas Company proposes to construct a gas plant in 
Fort Washington, Pa., for the use of the residents of Fort Washington, 
Ambler, Penllyn, Springhouse, Gwynedel, North Wales and Lands- 
dale. : 


THE voters of Fairfield (Ia.) have sanctioned an extension of the 
franchise of the Fairfield Gas and Electric Company for a period of 15 
years. 








Mr. F. L. Futier, Managing Director of the Norwalk (O.) Gas and 
Electric Company, is our authority for the statement that its properties 
have not been sold to the Logan Gas and Fuel Company. 





On January 1 the Milwaukee Gas Company will establish 65 collec- 
tion offices where patrons may pay their bills without cost to them. 
For some years the Company has had agencies at the branch express 
money order offices, where patrons could buy orders at 5 cents or more, 
but the new plan will give a collection office that will be open the first 
10 days of the month at points so selected that patrons will not have to 
go more than 4 or 6 blocks from their homes, and where they may pay 
the bills without charge under the same conditions as at the general 
office, 





Mr. FREDERICK BurNeTT, formerly Manager of the Nelson (B. C.) 
Gas and Coke Company, has accepted a responsible position in the ser- 
vice of the Economical Gas Apparatus Construction Company, of East 
Toronto, Ont. 





THE New Orleans (La.) Lighting Company has completed the laying 
of the high pressure main under the Mississippi river, extending from 
New Orleans to the distriet known as Algiers, and is now satisfactorily 
supplying gas to the residents thereof. Mr. Thomas D. Miller, the Man- 
ager of the New Orleans Lighting Company, through his commonsense 
business methods, is in great favor with its customers. 





Mr. J. H. Maxon, formerly in control of the management of the 
Coshocton (O.) Gas Company, has assumed charge of the electric plant 
at Gallipolis, O., which property he recently acquired by purchase. 





THE regular quarterly dividend of 1} per cent. on the shares of the 
Peoples Gas Light and Coke Company, of Chicago, is payable the 25th 
inst. 





AT the Dusseldorf Exhibition, which terminated some weeks ago, the 
highest award of merit (a gold medal) was awarded to the Hunt con- 
veyor, which machine, as our readers know, is manufactured by the C. 
W. Hunt Company, West New Brighton, N. Y. 





THE proprietors of the Springfield (Mass.) Gas Light Company have 





declined to sell any part of its property fronting on the river for the use 
of the Naval Militia as a site for a boat house. Manager Thompson was 
quite positive in his argument that in a very short time every foot owned 
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by the Company on the river will be required for extensions to the | 


works. 





A CORRESPONDENT in Pittsburg, Pa., writing under date of the 8th 
inst., forwards the following: ‘‘ For the first time in 27 years a strike 
of the employees of the Consolidated Gas Company, of. this city, oc- 
curred, Yesterday morning 100 men employed as gas makers and helpers 
walked out of the works on Second avenue, leaving the Company tem- 
porarily in a predicament. The strike is a peculiar one. The men and 
their helpers are members of a new union, which was formed during 
last spring by the Ameriéan Federation of Labor. The officials of the 
Company had no objection to the union. One of the gas makers named 
Finn, and his helper had, however, steadily refused to join the union, 
and after many.entreaties by the union men they gave the matter up. 
Last Wednesday Finn and his helper decided that they wouid go into 
the union, but when they announced this fact to the leaders they were 
told that it was too late, that they would now lose their jobs, as the men 
would insist upon their discharge, or else would strike. The union noti- 
fied the officials of the Company of their intention, and yesterday Gen. 
Manager Robert Young went to the plant and held a conference with 
the men. He declined to discharge Finn and his helper, claiming that 
they had done nothing to warrant it. The men walked out at 10 o’clock 
in the morning. As soon as this was done the officials took determined 
actiun to protect their own interests, and told the men that unless they 
returned at once they would fill their places. The officials speedily en- 
gaged a number of men to keep the plant going, and there was no let up 
in the supply of gas.” 





**P.” sENDS the following clipping from Toledo, O.: ‘‘H. A. Fox, a 
wholesale liquor merchant on Huron street near Adams, this city, has 
had an experience in the matter of artificial lighting that he does not 
care to duplicate. After one of the most stubborn contests ever waged 
in the Lucas county courts, Mr. Fox has been compelled to pay the 
claim of the Toledo Gas Light and Coke Company. Itseems that about 
two years ago Mr. Fox entered into.an agreement with the Toledo Rail- 
ways and Light Company to light his place on Huron street. He be- 
lieved he was paying too much for the service he was receiving, and he 
made a deal with the Toledo Gas Light and Coke Company, whereby he 
was to receive an equivalent of the light supplied by the Electric Com- 
pany for one-third the price. The Gas Company put in fixtures and 
equipped the place as per agreement. At the expiration of 14 days, 
however, he found that his gas bill was much more than his electric 
lighting bill had been, and he thereupon made arrangements with the 
Toledo Incandescent Light Company to use natural gas. He ordered 
the fixtures supplied by the Toledo Gas Company taken out. The Com- 
pany, however, not only refused to take out the fixtures, but put in a 
claim of $40 for them. The matter was taken into the courts, and has 
been fought to a finish with the result that Mr. Fox has to meet the 
judgment.” 





Mr. FREDERICK TaG has resigned from the service of the Adrian 
(Mich ) Gas Company. 


Mr. Louis Sanps and the Manistee (Mich.) Gas and Fuel Company 
have transferred all their interests in the Sands Electric Lighting Com- 
pany and in the Gasand Fuel Company to a succeeding corporation, to 
be known as the Manistee Gas and Electric Company, which was re- 
cently incorporated by Messrs. E. C. Dummeyer, Samuel V. Perrott, 
Henry C. Ulen, Jr., Albert G. Perrott ‘and Matthew J. Scully, of In- 
dianapolis, Ind. The firm was incorporated for $200,000. It is thought 
by those in a position to know that the new Company will give its atten- 
tion largely to the extension of the gas lighting plant, which, under its 
former management, was operated as a side issue, electric lighting hav- 
- ing been given the greatest prominence. The new owners took over 
the active management of the plant early this month. 








THE Logansport and Wabash Valley Natural Gas Company has de- 
clined to take on any more consumers in Decatur, Ind. Lack of supply 
is the cause of the order. ; 





Messrs. P. PLANTINGA and W, E. Steinwedell, who recently resigned 
from the service of the Western Gas Construction Company, of Fort 
Wayne, Ind., have decided to engage in the gas works construction 


business on their own account. Mr. A. M. Smith, a brother-in-law of 
Mr. Steinwedell, will be associated with them. The headquarters of the 
new firm will be in Cleveland, O. 





THE following comes to us from Milwaukee, Wis., under date of the 
7th inst.: ‘‘ With the completion of the new plant of the Milwaukee Gas 





Light Company in the Menomonee Valley, which will be early in ‘903, 
the Company will materially reduce the price of gas for all purposes to 
its customers in Milwaukee. It will also be enabled, by reason of the 
magnitude and perfection of the new plant, to ‘greatly extend its facil. 
ities for furnishing gas and to thereby increase its annual output. This 
has been fully confirmed by General Manager E. G. Cowdery. While 
admitting that such was the intention of the Company, he stated that he 
could not at this time give full particulars as to the percentages of de- 
crease in prices for gas, as the Directors have not as yet fully agreed 
upon just the amount of reduction, and just how it shall be made, but 
the Board had agreed that a reduction will be made. Mr. Cowdery 
also stated that the Company believes that the liberal reductions to be 
made in prices for gas will materially increase the output of the Com- 
pany, and that, taking into consideration that prices of all other pro- 
ducts, including fuel, are steadily advancing, it is thought the reduc- 
tion in gas will have a double significance. The Company believes 
that the completion of the new works will give it the ability to extend 
the uses of gas into all homes of the city both for fuel and lighting pur- 
poses, and it is the intention, Mr. Cowdery states, to make prices such 
as to encourage this.” 





THE proprietors of the Sterling (Ills.) Gas and Electric Light Com- 
pany have determined on bonding those properties in the sum of 
$250,000. The bonds are to bear 5 per cent. interest, are redeemable in 
1927, and $100,000.thereof will be issued at once. 





SomE time ago we reported the sale of the Bellingham Bay gas proper- 
ties, of Fairhaven, Wash., to a syndicate who reorganized the concern 
under the name of the Whatcom-Fairhaven Gas Company. Now it is 
said that the properties have been sold to Messrs. Stone & Webster, of 
Boston, Mass., who propose to make extensive improvements on thie 
works. 





Messrs. Hoyt AND MILLER, of the San Luis Obispo (Cal.) Gas Com- 
pany, have secured control of the local electric lighting concern. 





THE Ordinance Committee of the Atlantic City (N. J.) Council has 
virtually decided to report adversely on the proposition to issue a fran- 
chise to the promoters of the opposition concern known as the Peoples 
Gas Company. 


THE voters of Holland, Mich., have decided not to engage the author- 
ties of that place in the operating of a municipal gas plant. 








Herr Wm. CreEMER, Superintendent of the works at Enskirchen, 
Germany, referring to observations noticed by others, that ammoniacal 
liquor detrimentally affects cement mortar and coating of tanks, re- 
commends that the surfaces of such be painted with liquid glass (tung- 
state of soda), because that would not only protect the cement, but 
render the surfaces treated quite leakage proof. Herr Cremer states he 
has found the above to be an excellent remedy. 





THE United Electric Light Company, of Springfield, Mass., having 
petitioned the State Board of Gas and Electric Light Commissioners for 
the right to increase its capital stock in a sum necessary to produce 
$145,000, a hearing thereon was held the 7th inst. Decision was re- 
served. The hearing developed the fact that the Company’s business 
was rapidly increasing. 








New Coal Fields in Belgium. 


ae 


United States Consul, A. A. Winslow, Liege, informs the State De- 
partment that in 1901 he noted the discovery of a new soft coal basin 
in the province of Luxembourg, north of that city. Since then extensive 
soundings have been made over a considerable territory. The deposit 
underlies many square miles of the northern part of Belgium and the 
southern part of Holland. 

One of the veins at a depth of from 1,000 to 1,500 feet below thie sur 
face, is from 15 to 17 feet thick, and of a very fine quality of coal. It is 
estimated that this new field contains more than 500,000,000 tons of @ 
good grade of coal, and extensive preparations are being made to ope! 
up the mines. The Government proposes to enlarge the canals in tha! 
part of Belgium, dig new ones and open new lines of railroads. The 
working of these mines will be more difficult and expensive than of the 
other mines of Belgium, because of their depth and the presence of more 
water; but it is thought this will be more than counterbalanced by the 
thickness of the veins. 
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The Market for Gas Securities. 
————<—<s 


The demoralized state of the general stock 
market is responsible for the quotations on gas 
shares reported to-day, Friday. If one were 
to look for changes in real values, as reflected 
in the volume of business being transacted by 
the manufacturing concerns involved, Con- 
solidated gas, instead of showing a loss of 5 
points for the week should be showing a gain 
of 10.. However, the plain case is that the 
closing was made in the Exchange this after- 
noon at 2114 to 212. It is noteworthy that the 
present slump does not show very strong in 
bond quotations, 

Brooklyn Union is offered at the abnormally 
low price of 222 ex dividend of 2 per cent., and 
to our mind no other stock on the market offers 
better opportunity for profit than Brooklyn 
Union does at the registered figures. Baltimore 
Consolidated is weaker, and Peoples, of Chicago, 
is 99} bid, ex dividend of 1} percent. The 
Laclede Gas Light Company, of St. Louis, Mo , 
has declared its semi-annual dividend of 2 per 
cent. on the preferred, payable the 15th prox, 








Gas Stocks. 
nd 


Quotations by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Waxt Street, New Yore Orrr. 
NovemBer 17. 


§®~ Allcommunications will receive particularattention, 
EPThe f quotations are based on the par value 


Par. Bid. Asked, 
Consolidated...ese..+.s+++-$78)177,000 100 211% 212 
Central Union, Bonds, 5's. . 3,000,000 1,000 110 112 





Equitable Bonds, 6’s....,... 
© - ROR FR ses 
Metropolitan Bonds .. ,,.. 
Municipal Bonds........ cece 
New Amsterdam Gas Co. .. 
BONES OS 00ci ccccceeces 
Northern Union, Bonds, 5’s. 
New York and East River.. 
Bonds 1st 5’8...... 00008 

1st Con. 5's. ...00- 
ren 
Bonds, ist Mortgage, 5’s 


WomGED .cscccccecececcocese 


Out-of-Town Compantes. 


onniyn Union ..iscccvases 
“Bonds (5's) 
Bag BAN oi cescvicegcoess 
** Income Bonds...., 
Binghamton Gas Works... . 
ee | le 
8ostun United Gas Co.— 
ist Series 8. F. Trust... 
2d oe “ “ aEe- 
duffalo City Gas Co. ....... 
” bs Bonds, 5’s 
Japital, Sacramento........ 
_ Bonds (6°8)....... .se0.- 
Central San Franciaco...... 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 
‘ncinnati Gas & Elec. Co.. 
Yolumbus (O.) Gas Co., ist 
Mortgage Bonds..........« 
Columbus (O.) Gas Lt. & 
Heating Co. ..cccccesseees 
Pretetredsciccsigecessss 
Jonsumers, Jersey City 
BemES occccccccgs:cccccccs 
Jonsumers, Toronto........ 
Consolidated, Baltimore... 
Mortgage, 6’8........... 
Chesapeake, 1st 6's. 
Equitable, ist 6’s. ...... 
Consolidated, ist 5’s.... 
‘onsolidated Gas Co. of N.J. 
| Can. ite. OS. ..... 
Consolidated G. & E. Co.'s. 
Little Falls, N.Y.......... 
BE decsecses eeeccene 
Detroit City Gas Co. pebedee 
“ Prior Lien 5’s....... 
Detroit Gas Co., 5°8.... sss. 
MP. Sy Gu scusseeda coe 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 
Essex and Hudson Gas Co. 
Port WayNe .......-ceeeeess 
* Bonds. 
Grand Rapids Gas Lt. Co. 
lst Mtg.5's........seccceee 
Hudson County Gas Co., of 
New Jersey.....scecesees 
“6 Bonds, 5’8...... 
(ndianapolis...... ... 
“  Bondas, 6’s....... 
Jackson Gas Co,,...ssee0s 
ne ist Mtg. 5°s......+. 
Kansas City Gas Light Co., 
OF FOUN, 2. cc cccsogecss 
Bonds, ist 5°s...........- 
Laclede, St. Louis .......... 
Preferred......... sseees 
Lafayette Gas Co., Ind..... 
Bond .....000 seeseseces 
Madison Gas & Elec. Co. 
1st Mtg. 6S. .cccc.e 
“ 6 per cent. scrip, 
due 1910......006 
Montreal, Canada .......... 
Newark, N. J,,Con. Gas Co 
Bonds, 6S .....ssseeeees 
Now Haven......ssseseseees 
Nashville Gas Lt..Co........ 


= Bonds.........0. 

Peoples G. L. & Coke Co., of 

Peoples Gas Lt. & Coke Co., 

Chicago, ist Mortgage.... 
24 


“oe 
fae 


Rochester Gas & Elec. Co.. 
Consolidated 5°s........ 
San Francisco, Cal. eeeceese 





1,000,000 
2,300,000 
658,000 
3,500,000 
750,000 


11,000,000 
1,250,000 


3,500,000 
1,500,000 
5,000,000 
5,000,000 
1,500,000 

299,650 


15,000,000 
15 000,000 
50,000,000 
2,000,000 
450,000 
509,000 


7,000,000 
3,000,000 
5,500,000 
5,256,000 
500,000 
150,000 
000,000 


7,650,000 
29,500,000 


1,500,000 


1,682,750 
3,026,500 


600,090 
1,700,000 
11,000,000 
3,600,000 
1,000,000 
910,000 
1,490 000 
1,000,000 
380,000 


90,000 
75,000 
4,825,500 
5,603,000 
302,000 

16,000 


. 


2,000,000 
6,500,000 
2,000,000 
2,000,000 


1,225,000 
750,000 


10,500,000 
10,500,000 
2,000,000 
2,650,000 
250,000 
290,000 


5,000,000 
3,822,000 
10,000,0C0 
2,500,000 
10,000,000 
1,000,000 
1,000,000 
2,570,000 


350,000 


100,000 
2,000,000 
6,000,000 
4,600,000 
1,000,000 
1,000,000 
2,000,000 
751,000 


25,000,000 


20,100,000 
2,500,000 
2,150,000 
2,150,000 
2,000,000 

10,000,000 


1,000 
1,000 


1,000 


1,000 


1,000 


100 
1,000 


105 
118 120 
108 112 
350 
112% 113 
108 110 
112 113 
109 111 
130 140 
150 160 
115% 118 
130 
219 © 922 x 
119 119% 
14 «1% 
° 75 
28 30 
93 96 
82 85 
47% ~=5BO 
wy 1 
59 81 
35 
106 108 
104 104% 
99 100 
101 101% 
8834 89% 
10i%g 109 
102 108 
218 225 
72% «3 
ae 11s 
* 112 
15 17 
85 87 
100 
100 
< 89 
99% 100 
77 79 
91% 
* 101 
34 38 
55 
104% 105 
245 265 
25 ee 
101 103 
7 80 
10234 1044» 
73 7 
101 102% 
oni 36 
102 104 
84 85 
100 110 
109% 110 
. 60 
60 65 
112 12) 
107% 108% 
25 87 
218 18434 
36 58 
105 10584 
300 = 325 
= 
46 7 
93% 9%x 
104 
88 ee 
118 ee 
87% 9 
48 «48% 


| St. Paul Gas Light Co...... 1,500,000 100 45 47 
ist Mortgage 6’s........ 1,000 113 116 
Extension, 6°8...0.+++00 600,000 1,000 112% 115 
General Mortgage, 5’s.. 2,465,000 1,000 92 93 

St. Joseph Gas Co. 

Nee ist Mtg. 5’s........ 


751,000 1,000 95 %% 


Syracuse, N.Y. ...eeceeees- 1,975,000 100 29 = 
Bond,...ccccccsccccesess 2047.000 1,000 99% 100 

Washington, D.C ......+2.. 2,600,000 20 375 380 
First mortgage 6’s...... 600,000 

Western, Milwaukee. 
Bonds, 5'S...00 -..-000- 4,000,000 109% 110 


Wilmington, Del. .......+.- 600,000 50 8B 
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Position Wanted 


As Superintendent or Manager, 
Or will Jease a gas works, by an up-to-date gas man. H 
eh ode me? J a erin ou y conversa w t with the one. 
of gas, ing Ww pressure mains, | 
and the selling of gas stoves. y give the best of refer. 
ences. Address, ee” 
1432-2 Care this Journal, 


Position Wanted 
As Superintendent of a Coal Gas Plant, 


By a young married man, of 12 years’ experi- 
ence. Thoroughly competent to take charge of a q 
large or small works, 

Address, ** E, L.,” 


1482-1 Care this Journal, 


SUPERINTENDENT 


DESIRES POSITION. 
Young man of thorough experience in all departments of 
the business ; coal or water gas. Excellent record. Compe- 
tent, reliable and energetic. 


1429-4 Address, “‘ ECONOMY,” care this Journal. 


WANTED, 
HRECTORS. 


Two erectors, with experience with 
either coal or water gas apparatus. 
State experience. Permanent employ- 
ment. Address, 

. CONSTRUCTOR,” 





1429-tf Care this Journal. 


Gas Analyses of All Sorts and Conditions, 
—OR— 
Analyses of Solid and 
Liquid Materials as Well, 


That are needed by Gas Companies at 
any time in the conduct of their busi. 
ness, may be obtained from 


DR. W. H. BIRCHMORE, 


1421-tf %1 ADELPHI ST., BROOKLYN, N. Y. 


DRAUCHTSMAN. | 


OUNG MAN, 22 years of age, desires 
position. Specialty, gas works machin. 
ery. Seven years’ experience. 


1431-3 Address, “ W. A. M,” care this Journal. 


WANTED, 
Second-hand Station Meter, 
from 60 to 72 inches diameter. 
Four Purifying Boxes, 9 feet by 
12 feet, or about that capacity. 
1416-tf Address, G. M, ROSSMAN, Treas., Keene, N. H. 








Purifiers for Sale. 


Ata bargain. Four boxes, 10 feet by 12 feet by 3% feet; 
nearly new. Ten-inch connections and dry centerseal. Write 
for price and particulars to 


PITTSFIELD COAL GAS COMPANY, 


1425-tf Pittsfield, Mass. 


If you 

want to 

handle 

attract- 

ive, 

economi-= 

cal and 

durable 

Incan- Qui 

descent N° 

Gas 

Burners, 

that are 

built on 
scientific princi- 
ples, and obtain- 
ing the best re- 
sults, write for 
Catalogue and 
Price List to :: :: 


Oscar 
Wieder! 


BLOOMFIELD, N. . 


MANUFACTURER OF 


Incandesce::t 
Gas Burners. 

















BUNSEN 
REGULATOR 
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FRANK D. MOSES, A 


TRENTON, N. J., 


Constructing Engineer and Contractor 


Rst'mates Furnished on any kind of Work in Connection with Gas or Water Plants. af 
a SPECIAL ATTENTION GIVEN TO THE REMODELL'NG AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. Exe 


Lin- aE —_ CORRESPONDENCE SOLICITED. —-_ 


THE REEVES PREPAYMENT ATTACHMENT. 
* Ih SAFETY. 2 ADJUSTABLE 


by Giving long warning to con- ff Price Dial, instantly set by 
sumers. locked pointer. 


- © CAPACITY. ADAPTABLE 


$20. Can be prepaid at one To any make of meter. 


. time. Z Ve 
“i SIMPLICITY. SECURITY. aye 
Steel Case. Cannot be ‘‘ beat- 


It’s construction--all gear work “ 
— --insuring absolute accuracy. en’’ or defrauded. 


| MANUFAGTURED BY THE REEVES MFG. GO., NEW HAVEN, CONN. AL 


SELLING ACENTS, THE NATIONAL COSMORAMA CO., NEW HAVEN, CONN. 


Gas Analyst's Manual, §@ 
y) : 
By JAQUES ABADY, M. Inst. Mech. E. Ve 

(Incorporating F. W. Hartley’s “Gas Analyst’s Manual” and “Gas Measurement.”) 


i} 





1 * 
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Ninety-three Illustrations and Nine Folding Plates. 
OR Bound in Handsome Half Leather. Price, - $6.50, 





FOR SATE BY 


A. . CALLENDER & CO., - - 42 Pine Street, New York City. 
COX’S HIGH- PRESSURE FLUID DISCHARGE COMPUTER. 


This Computer solves the following formula, which is applicable to Gas, Air and other elastic fluids, 
flowing through long pipes with high initial pressures: 


Discharge in cubic feet per hour at t = 33.3 / ae x (p,*-p,’) 
atmospheric pressure ¥ 


Where d = diameter of pipe in inches, 
p, = absolute initial pressure in pounds per square inch, 
Ps = absolute terminal pressure in pounds per square inch, 
= length of pipe in miles, 
w = specific gravity of thefluid when air = 1. 
To Find the Discharge from a Pipe and the Required Size of Pipe. 
(1.) Set the specific gravity of the fluid opposite the length of pipe; 
(2.) Bring the DIFFERENCE of the initial and terminal gauge pressures opposite the sum of the initial 
and terminal gauge pressures; 
(3.) Opposite any diameter of pipe will now be found the discharge in cubic feet per hour at atmo- 
spheric pressure; and 
(4.) Opposite any desired discharge will also be found the required diameter of pipe. 
Price of the Computers, in Cloth Case, 6} x 8 inches, $5 Each, Net. 


A. M. CALLENDER & CO., 42 PINE ST., N. Vi 
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Feonomize Heat in 

Water {jas 
Plants, 


BY UTILIZING A 


GTeGLS ECOLOMIZeT 


Nov. 17, 1902 


— 





To absorb the heat now going to 
waste when you blow throuch 
your superheater to heat the 
feed water for your boilers to the 
temperature of the steam. This 
is now being done at the Pough- 
keepsie Gas Works, Poughkeep- 
em, NY. =: : : 

Write for full particulars how this 
is accomplished, the saving effected, 
and the advantages gained, to the 


GREEN FUEL ECONOMIZER CO. 


MATTEAWAN, N. Y. 








Charging Barrows, 
Coal and 

Coke Wagons, 

Steel Wheelbarrows. 


All Specially Adapted for Use 
in Gas Works. 


iE <—e 


THE AKRON GULTIVATOR 6O., 


: MANUFACTURERS, 
| Ak ron, O. 














Chollar’s System of Gas Purification. 
THE PURIFIED GAS REVIVES THE FOULED OXIDE. 








’ By Henry O’Connor, 
THE, GAD ERGINEERS POCKETBOOK, Serato mm ecr ernie 





—- FOR SALE BY — 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 


Practical Photometry, 


‘By William Joseph Dibdin. 








$3.00. 


Price, 





FOR SALE BY ; 
A. M. CALLENDER & CO., 
No. 42 Pine Street, New York City. 





PFPractical Handbook on 


GAS ENGINES, 


With Instructions for Care 
and Working of 
the Same, 

By G, LIECKFELD, C.E. 
Translated with Permission of the Author, 
By GEO, M. RICHMOND, M.E. 
Price, $1. For Sale by 
A. M. CALLENDER & CO., 
No. 42 Pine Street, New York City. 











COAL TAR AND AMMONIA. 


THIRD AND ENLARGED EDITION. 


— . 


GEORGE LUNGE, PH.D. 


Price, $15. For Sale by 


A, M. CALLENDER & CO., - - 42 Pine Street, New York City. 
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" “JUST A TWIST OF THE WRIST 
AND YOUR LIGHT IS BRIGHT.” 


THE BALL: CHECK. 5 
A COMBINED GAS CHECK AND SPREADER. Kee that Rall? g 











The Ball Check controls, breaks up and spreads 
the gas at its initial pressure. By a twist to the right 
or left that “just right’ point is instantly ob- 
tained for the highest efficiency. Nothing about it 
to clog up. Fits any of the ordinary mantle U.S. Patent allowed. 

















burners, makes old burners good as new, and will Patents pending in England, 

light up to full efficiency mantles of any size from) [Seqqgasss] France, 

2to 6inches. No spreader required inthe cap of | 4q a Germany, 

burner. Just a plain mesh. The Ball spreads the Canada, 

gas aS it emters the mixing tube, = a more Spain, 

thorough mixture with the air. No more long, un- Italy, — 

sightly mixing tubes are necessary. The Ball Russia, 

Check Bunsen tube is only 114 inches long. Any Portugal, 
candle power up to 200 is obtainable with the Ball Belgium, 
Check System. It is only a question of length of Japan, 
mantle. The range of control and adjustment of Brazil, | 
the Ball Check is so complete and perfect that any Austria, 
old burner will do with this combined check and ,Cuba, — 
spreader. The Australias. 


<'The Ball does it all.” 
Any Gas—Any Burner—Any Pressure. 


BALL CHECK LICHT COMPANY, 


16 AND 18 PARK PLACE, NEW YORK CITY. 


THE GAS ENGINEER’S POCKET-BOOK, 


By HENRY O’CONNOR, 


Comprising Tables, Notes and Memoranda relating to the Manufacture, Distribution and Use of Coal Gas, and 
the Construction of Gas Works. 











PRICE, $3.50. 





FOR SALE BY 


A. M. CALLENDER & CO.. - No. 42 Pine Street, New York City. 


POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 
LIQUID AND GASEOUS. 


TO WHICH IS ALSO APPENDED 


THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS, 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By HERMAN POOLE, F.C-S. 
Becond Edition. 'Erice $323. For Sale by ? 


A. M. CALLENDER & CO. - - No. 42 Pine Street, New York City. 
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Send for 
comparative test. 


Nov. 17, 1902. 


———; 
— 


Lessens vibrations. 
Never “befids. 








LAWITE 


(TRADE MARK) 


Center-Supports. 


BEST.MATERIAL. 


ae Aaa dig 


eRe Negi: apie A 
4 As. pages Ve i 
ee i cdllitenguetoth. wth 
: r eae Waeee. fc.5 
we ae “PE 


NEW YORK: 
107 Chambers Street. 


CHICAGO: 
57 Washington Street. 


ACCURATELY MADE. 


THE D. M. STEWARD MFC. CO., is" 


"Lies *oR - 


FACTORY AND GENERAL OFFICE: 
Chattanooga, Tenn. 
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Meet the Electric Light 
Company on their 


Own Ground. 


The consumer doesn’t care 
what kind of light he uses. His 
interest is limited to getting the 
best: light for the least money. 


THE LUM GAS ARCS 


are now enabling the gas com- 
panies to compete successfully 
with the electric light com- 
panies, and are replacing thou- 
sands of electric arcs. 

They give the same dazzling 
incandestence ; are far more at- 
tractive in appearance ; cost less 
to operate, and, better than all, 
the price is right. We will send 
a sample lamp on 30 days’ trial 
to any gas company. 

Find out why we call it 


“ THE SCIENTIFIC BURNER.” 


SEND FOR FULL PARTICULARS. 


ACORN BRASS MFE. 6O., 


55 N. Green St., Chicago, Ills. 











IN THE MARKET. 


——————— 
WE PURCHASE: 


Gas properties, 
Electric light properties. 
Street railway properties. 
Also desirable franchises. 

W. R. FABEN CONSTRUCTION CO., 


317 St. Claire Street, Toledo, O. 








GAS BURNERS, 


To burn a given amount at a stated pressure, made to order. 
Samples furnished. Also, small oil and air valves, slow-fred 
valves for high pressure, and small brasswork in general. 


Drip Pumps, Service Cleaners, Gasfitters’ 
Proving Pumps and Mercury Gauges. . 


Oo. GEFROREBR & SOW. 


218 North Sth Street, Philadelphia, Pa. 


NO EXTRA LABOR OR 
OPERATING EX- 
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The DETROIT 





Force Draft 
ARC GAS LAMP, 


Durability, 


DIFFERENCE IN TEMPERATURE 


between parts of the boiler | | 
_ should be as small as possible. 
. Great variation detracts from 
| safety and durability. 
Fast and 
thorough 
circulation of 
steam and water, 
with uniformity 
_of temperature, 
are assured in 
the construction 
of the 
HAZELTON BOILER. 
When you buy'a. 
Hazelton you buy 
immunity from 
accidents as well 
as economy of 
operation. 


THE 


HAZELTON 
BOILER 
Co., 
RUTHERFORD, N. J., 
U. S. A. 

Tele., 6M Rutheriord. 


Cable Address, 
** Paila,’’ Rutherford. 





Efficiency, 
Simplicity, 
Economy. 


Perfect Combustion. 
No Chimneys to Break. 
No Matches Necessary. 
Consumes Less Gas. 

A Handsome Fixture. 
Always in Order. 

Our lamp gives 25 per cent. 2207'¢ 
light with 20 per cent. less 
gas than any Arc Gas Lamp now 
on the market. 


TO LIGHT CONSUMPTION 
WHAT THE GAS —_— 
IS TO FUEL. : : 


SAMPLE ORDERS 
Solicited. 
Manufactured by 
The Detroit Arc Gas Light Co., 


67 to 71 Michigan Avenue, 
DETROIT, MICH. 


———<, 








PRACTICAL HANDBOOK ON 





——— 


GAS ENGINES, <5" ssssaversr*.tar oan 


By G. LIECKFELD, C:E. ‘Translated with Permission of the: Author, by GEO. M. RICHMOND, M.E. Price, $1. O00. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 





Nov. 17, £902. 


American Gas Light Journal, 


721 











Of Uniform Excellence and Greatest 
Candle Power. 
BEWARE OF IMITATIONS. 


WILLIAM M. CRANE CoO., 
1131-1133 Broadway, New York, 


SOLE AGENTS FOR UNITED STATES. 
Have you seen Bray’s new ‘‘LUTA’’ burner for acetylene gas ? 














COAL HANDLING ‘MACHIN ERY. 


TEE 
& 


“i 


A QO Nn ve O has been awarded the 
y GOLD MEDAL, 
Highest award of merit DUSSELDORF EXHIBITION, 1902. 


We have had 30 years’ experience in minimizing the cost of handling 
materials. For further information, address 


C. W. HUNT CO., 
West New Brighton, Staten Island, N. Y. 


NEW YORK OFFICE, 45 BROADWAY. PITTSBURG OFFICE, 515 PENN AVENUE. 


Mueller Gas Cocks. 


GOOD claim is one that is made 
good by fulfillment. 


We claim that Mueller Gas Cocks are 
too well made to leak or break, and we 
cheerfully redeem any that prove unworthy 
of such confidence. 


Catalogue 3-B describes over 200 styles 
of gas cocks. 








MADE ONLY BY 


H. MUELLER MFG. Co.. 


DECATUR, ILLS., U. S. A. 





ES 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 


—FoR— 


' Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


- GAS VALVES A SPECIALTY. 











Send for Catalogue. 


“THE MINER” 


Globe 


Street and Boulevard 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av.,N.Y. 





THIS IS THE 


HUMPHREY 
GAS ARC LIGHT, 


The 
Best 
Light in 
the 
World 


FOR LIGHTING 


Stores, 
Churches, 
Halls or any 
large indoor 
areas. 


Guaranteed 


to give a 
greater 
volume of 
light, 
better 

diffused 
and 
steadier 
than an 
electric arc. 


A 
Complete 
Revolution 

in Gas 


—-; 


A sample 
lamp sent 
on 30 days’ 
trial to any 
Gas 





Company. 


This lamp is thoroughly protected with both Mechanical and 
Design Patents. Imitation of this Design and 
Construction will be prosecuted. 


Manufactured by the 


General Gas Light Go., 
KALAMAZOO, MICH. 
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FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNACES, WASHERS, CONDENSERS, _— PURIFYING MACHINES, COKE GONVEYERS, ET. 


SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 











Gas Enriching Plants to Enrich Coal Gas up to 24 candle Power, and Making a White, Bright, Non-smoking (as, 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


-_—COMPLETE GAS WORKS___. 


—_—-- & 











INo. 118 Farwell Avenue, - Milwaukee, Wis. 








Gnu apy, 


GREENWOOD AVE. AND M. C. R. R., Engineers and Builders oi 
| water and coal gas appar- 


DETROIT. MICH. atuses and general as 


: 7 works machinery. 
| MANUFACTURERS AND CONSTRUCTORS 


OF GAS APPARATUS AND PLANTS. AMERICAN OFFICES: 
269 Front Street, Hast Toronto, Ont. 


AMMONIA | a 


‘ IMMERSION CABLE ADDRESS : 
WASHE RS. GASHOLDER TANKS AND 
A new design in which the gas passes/GAS WORKS MASONRY COMPLET 


Plans prepared and Estimates furnighed at short 1 tice. 


under perforated plates and is washed in| __,,.9:,.PsWHIZTIER,, 
the suspended water and spray. Built in|q@korRGE R. ROWLAND, 
Sections, each section complete. The}... ots cemmmen 


Draughtsman and Cons Engineet 
entire interior accessible for cleaning from man eet on pga 


given to Patent Office drawings. 


the outside. ince. No. 948. aE x. Cv. 
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one The Advertisement of the 
P. H. & F. M. ROOTS CO., Mfrs. of Gas Exhausters, Blowers, etc., 
Connersville, Ind., = = = = 109 Liberty Street, New York City, — 
Oceupies this Space Every Alternate Week. 








“Bannelty ron Sponge and Gavernar Co. 


3905 Broadway, New York City. 


TELEPHONE, 3033 Franklin. 2 > - CABLE ADDRESS, Governorco. 
GEO. G. RAMSDEIitL, General Manaser. S.F. BRAY WaRnhD, Treasurer. 





CONNELLY ’S 


MANUFACTURERS OF 7 
ne oa 


CONNELLY 
Automatic and ~Balance Governors, 


Iron Sponge. 
SASS SSG RSS ESS 


- 
— RY Bil 


EASTERN AGENTS ‘* a en 


| P. oH: & F.. M;. RO@GES -CO., | 
Exhausters and Exhauster Governors. 























: AGENTS FOR THE UNITED STATES, 
iS JONAS DRAKE & SON 
Inclined Retorts. 
| ZIMMER SWINGING CONVEYORS, | 
FOR HANDLING COAL OR COKE. 
- Jones Jet Photometer. , 
ie GAS SPECIALTIES. AUTOMATIC GOVERNOR. 
rD, vies 
“s 


* CONSTRUCTORS OF CoAL GAs APPARATUS. 


¥ > - Pa i 
> > % 
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GENERAL SALES OFFICE, 192 BROADWAY, 
YORK. 








GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 


CAST IRON PIPE AND SPECIAL CASTINGS 


Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS TAPPING MACHINES 


—FOR— 


Drilling and Tapping 
- Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gav 
Commpony for Thirty 
ys’ Trial. 


Send for Circulare 


bet Lich 


DAYTON, 0, 


Hughes’ “GAS WORKS,” 


Their Construction and Arrangement, 
And the Manufacture anc 
Distribution of Coal Gas. 


Originally written by SAM’L HUGHES, C.E 
Rewritten and Much Enlarged by 


WM. RICHARDS, C.E. 








Eighth Edition, Revised, with Notices of Recent Im- 


provements. 








Price, $1.65. 


A. M. CALLENDER & CO., 42 Pine St., N.Y. Cry | 





ereedeana sess 


——_——_—— 


—_—— 


Valuation of Gas, Electricity 
and Water Works 


FOR ASSESSMENT PURPOSES. 


SECOND EDITION. 


THOS, NEWB/GGING, M.inst.C.E., and WM. NEWBIGGING 
Assoc.M.inst.C.E. 


With an Appendix of Decided Cases 











Price $2. For Sale by 


A. M. CALLENDER & CO., 
42 Pine Street, N.Y. City.. 





WARREN FOUNDRY AND MACHINE CO, 


Established L856. 


Fiange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto.. et; 


COMPANY, 

Temporarily 
during altera- 
tions and re: 
pairs. : : :: 


STOPPERS SENT ON 
TRIAL. 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


CAST IRON WATER AND GAS PIPE 


FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL S1ZE8 OF 





a 


SAFETY GAS MAIN STOPPER 
For Shutting Off Gas in rae? 4 


Any size gas 
main can be 
shut off in 30 
seconds. : : : 


Address: SAFETY GAS MAINISTOPPER CO., 108 E. 117th St., New York City, 


























MOST GAS COMPANIES DO SEhh, « - EVERY GAS COMPANY SHOULD SELL 


Humphrey Crescent Instantaneous Water Heaters, 


A LUXURY and NECESSITY. 


This is Our LIST PRICE 
No 2 Heater. NICKEL PLATED, 
$35.00, 


including nickel plated shelf and brackets. 
We have many styles, which range in 
price from our No. 10, at $45.00, to our 
No. 8, at only $20.00. 
=~ =: 2 


Supplies hot It 
water for Has 
domestic use No 

as well as ‘Equal 
for the bath. 


Ewery 
Eicater 
Guaranteed. 


=> =: 2 


SEND FOR 
CATALOGUE 
AND PRICES. 


eee __ Will send heater on 60 dayS’ trial to any Gas Company. _.——_ 


The Humphrey Manufacturing and Plating Company, jsssaés7e: 


Parson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 
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ST. 


LOUIS, 


SAN FRANCISCO. 





ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 
CHICAGO, 


PUBLIC LIGHTING TABLE. 



































































































' ‘Table No. 2. 
Fe Table No. 1. NEW YORK 
Aol FOLLOWING TIF cITY. 
= MOON. || Aut Nicut 
- | LIGHTING. 
A E Light. esting Light. a 
| Pm. | A.M. 
Mon. | 1} 5.00 pm) 6.00 am|| 4.20 | 6.10 
Tue. | 2} 5.00 6.00 || 4.20] 6.10 
Wed.| 3] 5.00 | 6.00 || 4.20] 6.15 
Thu. | 4] 7.50 | 6.00 || 4.20! 6.15 
Fri. 5} 8.40 6.00 4.20 | 6.15 
Sat. 6| 9.40 6.00 4.20 | 6.15 
Sun, | 7/10.40 Faq) 6.10 4.20 | 6.15 
Mon. | 8/11.40 6.10 4.20 | 6.15 
Tue. | 9}12.50 am) 6.10 4.20 | 6.15 
Wed. {10} 1.50 6.10 4.20 | 6.20 
Thu. |11}] 3.00 6.10 4.20 | 6.20 
Fri. {12} 4.10 - | 6.10 4.20 | 6.20 
Sat. |1I3|INoL. |NoL. 4.20 | 6.20 
Sun. {14|/No IL. rM|No Iy 4.20 | 6.20 
Mon. |15|NoL. |NolL. 4.20 | 6.20 
‘Tue. |16} 5.10 pm} 7.40 pl} 4.20 | 6.20 
Wed. |17| 5.10 9.00 4.20 | 6.20 
Thu. }18] 5.10 10.10 4.20 | 6.20 
Fri. {19} 5.10 11.10 4.20 | 6.20 
Sat. |20] 5.10 12.20 am|| 4.20 | 6.20 
Sun, |21} 5.10 La} 1.20 4.20.| 6.20 
Mon. |22| 5.10 2.20 4.20 | 6.20 
Tue. |23} 5.10 3.20 4.20 | 6.20 
Wed. |24| 5.10 4.20 4.20 | 6.25 
\ Thu. (25] 5.10 5.20 4.20 | 6.25 
\ : Fri. |26} 5.10 6.20 4.20 | 6.25 
3 Sat. |27| 5.10 6.20 4.20 | 6.25 
Sun, [28] 5.10 6.20 4.20 | 6.25 
Mon. /29| 5.10 NM} 6.20 4.20 | 6.25 
Tue. |30| 5.10 6.20 4.20 | 6.25 
Wed. |31| 5.10 6.20 | 4.20 | 6.25 




































































































rm TOTAL HOURS LIGHTING 
- DURING 1902. 
By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min. 
E January ....238.30 | January. ...423.20 
" February. ..196.20 | February. ..355.25 
March..... 196.20 | March..... 355 .35 
April.......166.40 | April...... 298.50 
‘ arabe 
R, September ..179.00 | September. .321.15 
October... .216.30 | October .. ..374.30 
November... 224.10 | November ..401.40 _ 
o} December. .250.00 | December. .433.45 
\ ° 
Total, yr. .2255.00 | Total, yr...3987.45 
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NEW YORK, 33 Nassau Street. PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orieans Street. BOSTON, 624 Tremont Building. 
CLEVELAND, 809 Cuyahoga Buliding. ST. LOUIS, 712 Roe Bullding. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


-.-» OF AMERICA .... 


cnrts___. WelSbach System 
“Of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 
STREET and PARK LIGHTING exclusively. ‘ 
Uniformly SUCCESSFUL in 150 Cities and Towns. 
By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated, 
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POINTS OF MERIT: 


Economical, 
-, ) Attractive, 
it is Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 














Correspondence Solicited from Gas Companies and Others 
Interested in Municipal and Outside Lighting. 








The cut tells the story—but not all of it. Get one lamp and light it— 
then the tale’s told from beginning to end. For one Welsbach Gas Arc 
Lamp is a better salesman than 20 pages of advertising, 

Here’s what it would show if you give it a chance to prove its worth: 


1. A mechanical construction and finish that insures the greatest dur- 
ability. : 

2. The renewal of mantles and the cleaning of globes without te- 
moval of globe. | 

3. The greatest amount of candle power with least consumption of 
gas. 

4. A by-pass cock so constructed as to permit all or only one mantle 
burning at a time. e 

5. A pilot light that consumes but 1 foot of gas in 24 hours. Costs 
1o Of accent a day. 


Give it a Ghance to Tell its Own Story and i 
Won't Disappoint. 


Let us send you one lamp—doesn’t cost a fortune—and it will answe! 
every question you put to it; make good on every test given it. You 
know the only proof of the pudding? What’s the use in 4 fellow telling 
you it tastes:good? Taste it yourself, then you know. 


May we Send you ONE Lamp? 


WELSBACH COMPANY, 


GLOUCESTER, N. J., and CHICAGO, ILL. 
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THE STANDARD DovusBLe SuPERHEATER 


Lowe Water Gas APPARATUS. 














f 
kK 
~ i The capacity of apparatus installed, if operated continuously, is 
sufficient to make more than the entire amount of artificial 
" gas annually sold in the United States. 
th: 
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Ie United Gas Improvement Company, 


Broad and Arch Streets, Philadelphia. 


728 


American Gas Light Journal, 


Nov. 175 I jO2, 








Established 1858. Incorporated 1890. 


Cuas. E. Gregory, a. eh eg py V.-Prest. & Treas, 
D. ABERNETBY, Sec. 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


—_—_2e2_—__ 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


sa —____ 


‘Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


26a ___ 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. L. Rice. H. A. Perx 
‘Vice-President. Geevetaly 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 


Gas House and other Tile. 
Office, 88 Van Dyke St., Brooklyn, N. Y. 








A. H. a. 
President. 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . . 
FIRE BRICK .. . 
RETORT SETTINCS 


Water Gas Cupola Linings, Fire Clay, Etc. 


Proprietors for the U. 8., Coze System ot 
Inclined Benches. 
Estimates Furnished on Application oo tad Most Successful 
Style of 
Also for yan may and Full and Half- ott th Regenerative 


or Ry either Coal or Coke 
in the Furnaces. 


Manufacturers of 


914, 915 & 910 Weinutight Building, Ot. LOUIS, Mo. 
~ ELECTRIC GAS LIGHTING. 


HOW TO INSTALL ELECTRIC GAS 
IGNITING APPARATUS, INCLUDING 
THE JUMP SPARK AND MULTIPLE 
SYSTEMS FOR USE IN HOUSES, 
CHURCHES, THEATERS, HALLS, 
SCHOOLS, STORES OR ANY LARGE 
BUILDING. ALSO, THE CARE AND 
SELECTION OF SUITABLE BATTER- 
IES, WIRING AND REPAIRS. 


By H. 8. NORRIE. 


Price, 50 cents. Orders may be sent to 
A. M. CALLENDER & CO., 42 Pine 81., N. Y. Ciry. 








AdantiWeberS: Jeg, 
Manhattan Fire Brick and Enamel 
Clay Retort Works, 


Works, Weber, N. J, 
Main Offices Park Row Bldg., New Yor, 


Modern Recuperative 
Furnaces. 
Standard Fire Brick and Gas Retorts, 


Designers and Builders of 
Chimneys of Perforated 
....Radial Blocks.... 


AGENCIES. 
HERBERT B. HAM, 80 Water Street, Fame, Mass. 
BAKER ENGINE AND MACHINE CO., 114.N . 3d St. Phila., Pa, 
JOHN T. WHEELER, 933-934 Monadnock Bidg.. Chicago, Ills. 














CYRCS BORGNER CC. , 
23° STABOUE RACE PUUALA PRUE 


FIRE BRICK 
CLAY RETORTS 

















ISAAC ©. BAXTER, President. — 


Works, 
LOCKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


PETER YOUNG, Sec’y and Treas. 


Address all communications to 
senna GARDNER, JR., CO., Box 277 
JOHNSTOWN, PA. 


Successor to WiLLIAM GARDNEH ct SOM, 


Fire Glay Goods for Gas Works. 














HENRY MAURER & SON, 


(ESTABLISHED 1856.) 
EXCELSIOR FIRE BRICK & CLAY 


RETORT WORKS 


WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 


Clay Gas Retorts, 


BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patchin 

mouth —* all Seneb: — i iP ime yo! ita ifeing ning blast 
furnaces polas. cement is mixed y for use. 
Economic and th thorough inits work. Fully warranted tostick. 


Price List, f.0.b. Galesburg, Ils., or Buffalo, N. Y. 
io Gen, ee un at5 cents und. 
In Kegs, 100 to 200 = | we 

In Kees lees than 100 “ 


Cc. L. GEROULD, Galedburs, Ills. 


For orders Cost « ¢ Betate. N.Y., or e+ tag Pa.. freight 
ll be paid to these point: 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost ene 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts, 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces, 





Tueo. J. Surra, Prest. J. A. Taywor. See. 
A. Lamsia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK C1. 


MANUFACTORY AT 


LOCUST POINT, BALT.MORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Ful! Depth 
Benches have been Adopte:! by 
Many Gas Companies. 


WALDO BROS., 102 MILE 8T., BOSTON, MAS 


Sole Agents for New England Sites. 
————,- 











ine 





JOHN DELL, 
President and General Manager. 


Gas Retorts, Bench 


We are the Exciusive Agents 
Furnaces, to Burn either 
Mitchell is the Original Coal Firing 

Retorts. 
YOUR CORRESPON DENCE 


MISSOURI FIRE BRICK CO,, 


———— MANUFACTURERS OF 


Settings, Fire Brick, 


‘or the Mitchell Patent Benches, Constructed with Half or ead 
‘oql or Coke, and Arran 


Bench. 


ed for Front or Rear Clinkering. The 
¢ also’Hrect Plain Benches with.Qne to’Six 


1S RESPECTFULLY SOLICITED. 


ESTA LISHE 
1882. 


Cupola Linings, Etc 
ivy Py ste le Los 
Continental Bank, Mi. 





ra 
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PROPRIBTOR, 


GHRISTOPHER GUNNINGHAM, 


HE NOVELTY TEAM BOILER WORKS, 


BROOKE L YN, N. WY. 





STORAGE TANKS FOR GAS WORKS, 


To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Af 


Work Done for Several of the Largest Gas Companies in 
y America Stands as Reference. 








SCIENTIFIC Boon S. 





a. 


ELECTRIC GAS LIGHTING. By H.58. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady, $6.50. 

vOX'S GAS FLOW COMPUTER. $2.50. 

FIELD'S ANALYSIS, 1901. $5. 

HUGHES’ GAS WORKS. $1.65. 

POOLE ON FUELS. By Herman Poole. $3. 

GAS | ENGINEER'S POCKET-BOOK. By Henry O0’Connor 


— — 
| 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER’S HANDYBOOK, by Wm. Richards. 20 
cents. 


Jes 


PRACTICAL TREATISE ON HEAT. By Thomas Box. 2d 
edition, $5. 


PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL eg ng He : Vol. 1., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 


pth 
IRONWORK: c: Rees Designing of Structural Ironwork. 
y By H, Adams. $3.50. 


HEMPEL’S GAS ANALYSIS, $2.25. 





MAbs LIQUID FUEL FOR MECHANICAL AND oe 
PURPOSES. By E. A. Brayley Hodgetts. $2.50 

se COAL: Its History and Use. By Prof. Thorpe. $3.50. 

— 

renee 


| ey ms HANDBOOK ON GAS ENGINES, by G. Lieck- 
eld. . 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee, 40 cents. 


AMMONIA AND AMMON®SUM COMPOUNDS. By Dr. R. 
Arnold, $2. 


A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham, $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5 
GAS ENGINEER’S LABORATORY HANDBOOK. ByJno. 
Hornby. $2.50. 
50 cents. 
PRACTICAL PLUMBING. By P. J. Davies. $3. 
AMERICAN PLUMBING. By Alfred Revill. $2. 





CEMENT ; A Manual of Lime and Cement, their Treatment 
and Use in Construction. By A. H. Heath. $2.50. 


GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 





A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL CAS. $1.60. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with 8 
Electric Lighting. By A. Palaz, Sc. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


SS TRANSMISSION OF ENERGY. By G. Kapp. 


1 Application 
$4. 


ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRE At. MANAGEMENT OF DYNAMOS AND MO. 
PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 


PRACTICAL ELECTRICITY. $2.50. 52 


ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Ap; lications. By 
John T. Sprague. $6. 





books sent C.O.D. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK. 


— 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 
nust he added to above prices. We take especial pains in securing and forwarding any other Works that may be 
lesired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


_ 
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JAMES D. PERKINS, President. LF. SEAVERNS, Treasurer, 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


‘ion Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK 


BERWIND-WHITE COAL MINING COMPANY'S 
Qeean Westmoreland Gas Coal. 


: ‘ STRIGTLY High Grade. 
gure Carefully Prepar art 


For Gas Making or 
Heavy Steaming. 


























Washington: Building, New York. 
Betz Building, Philadelphia. 


A. C. M. AZOY, General Agent, 1 Broadway, New York. 








SPECIAL as FOR IRON SPONCE. 4 | PPP PITY 
wenn toons uceessnccee urine = Jeffrey Elevating-Conveying Machinery 


\ ae FOR HANDLING 
“ga © Te 


A \\ Jeffrey Detachable Chain. 


553-557 West Thirty ated St., New York. | NEW CHAIN CATALOGUE NOW READY. SEND FOR COPY. 
We also make the best of 


REVERSIBLE BOLTED TRAYS. ioe ar ge np Bein nar 
SEND FOR BOOKLET. chinery, Chains, Elevator 
Buckets, Sprocket Wheels, 


Crushers, Screens, Cable 


Bristol’s Reeording oa Spiral Convey- 


PRESSURE ADDRESS 
GAUGE. THE JEFFREY MFG. COMPANY, | _ 


For continuous re- COLUMBUS, OHIO, U. S. A. 
cords of NEW YORK : : : CHICAGO : : : DENVER. 


Gas om 
Simple in con- 
struction, 
accurate in operation 
and low in price. 


G8 sia. The Gas Engineer's Laboratory y Handbook, 
THE BRISTOL 60., By JOHN HORNBY, F.1.C. _—_— Price, $2.50, 


Waterbury, Conn. Orders may be sent to 


Sliver Medal, Paris Exposition. | A. M. CALLENDER & CO., 42 Pine St., N. Y. 








Coal and Coke Crushers. 
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KELLER ADJUSTABLE 
COKE CRUSHER. 


’ ’ Durable. Will 
ush any Size Desired. 


Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Solicited. 


Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 
without mental effort. No calculations needed. 
Saves time, money and mistakes. 




















Price, 6.5 x 8 inches, in cloth case, $2.50. For 
. sale by 


A. M. Callender & Co., 42 Pine St., N. Y. 








POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 
By HERMAN POOLE, F.C.S. 
Second Edition. Price, $3. For Sale by 


A.M. CALLENDER & CQ., 42 Pive Sr., N.Y, Crry. 


BINDER for the JOURNAL. 














Price, $1.00. 





A. NM. CALLENDER & CO., 42 Pine Street, N.Y. 





Epmvunp H. McCut.ovaen, Cuas. F. GopsHALL, 
President, Treasurer, 


Henry WHARTON, 
Assistant Secretary. 


H. C. Apams, 
Secretary. 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





PoiInTs OF SHoBiIPYPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this ry oy | its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE LINK-BELT MACHINERY CoO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U. 8S. A. 


Tilting Coal and Coke Cars, Breaker Rolls, 
Power Transmitting Machinery. 


ELEVATING & CONVEYING 
LINK-BELT MACHINERY for HANDLING 
COAL, COKE, OXIDE, ETC. 

Machinery designed and erected to suit 


existing conditions and available space. 
Syecial Catalogue No. 31 Sent upon Application. 











——j > ——__—_ 
PHILADELPHIA, LINK-BELT ENGINEERING CO. 


THE SUN OIL Co. 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 
‘Toledo, O., and PittsKvpnurgehn, Pa. 


“* Link-Belt” Breaker- 








eee 





PRACTICAL HANDBOOK ON 


GAS HNGINHES, 


W ith Instructions 


for Care and Working of the Same. 


By @&. LIbCHRFELD, C.EB. 


Translatea with Permission ofthe Author, by GHuo. M. RiICcCHMonD,D, MM... 


a——_—__PRICE, $1.00.———_ 


A. M. CALLENDER & OO., 42 Pine Street, New York City. 
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DAVIS & FARNUM MFG. Co, 


WALTHAM, MASS. 


Principal Office & Works, Waltham, Mass, 


Boston Office, R'm 18, Valean Blig,, 8 (iiver sy 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 


Iron Roof Frames and Floors, 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com. 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, anc 
Special Castings of all Descriptions. 








BAXTER & YOUNG, 
CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. . 


COMPLETE CAS WORKS ERECTED: 


Artificial and Natural Gas 
Mains Furnished and Laid. 


PROPERTIES PU&CHASED, 


OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 


GAS 


A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


Geo. Shepard Page’s Sons. 
GAS MAGHINERY. 


Correspondence Solicited. 





180 Fulton Street, New York City. 


JAMES T. LYNN. 


GAS ENGINEER 


AND 


CONTRACTOR, 
Wayne Bank Building, - DETROIT. 


CAS PROPERTIES PURCHASED. 


“DAVID LEAVITT HOUGH, 
Consulting Engineer 


CONTRACTOR, 





PARK ROW BUILDING, N. Y. 








KERR MURRAY MANUFACTURING CO. 


Latest fJesign Rotary —xhauster, —— 
—~— With Automatic (overnor, 


Single or Double-Lift Gasholders, 
WITH OR WITHOUT STEEL TANKS. 
Storage Oil Tanks, Condensers and Scrubbers. 


Purifying Boxes, with Cover-Lifting Apparatus, Genter Seal or Valve System Connections and Oxide Elevatw 
REVERSIBLE WOOD PURIFYING AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc.; in Fact, All Classes of Ironwork for Benches 
DOUBLE GATE ALL IRON GAS VALVES, 3 TO 36 INCHES DIAMETER. 
ALL SIZES OF STREET SPECIAL CASTINGS. 


FORT WAYNE, IND. 
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BARTLETT, HAYWARD & CO. 


BAL, TINMORSE, MD. 


Triple, Double and Single-Lift Gasholders. 
Im Holder Tanks, 








CONDENSERS. 
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ROOF FRAMES. Scrubbers, 
Girders. ‘ a: Bench Castings. 
BHAMS ( ye OIL STSRAGE TANKS. 
PURIFIERS. ae = Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


! THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOS! SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


WINTARD IRIN WORKS; eee ARTHUR _— 
tot. N. F. PALMER, Hu MPHREYS & GLascow. 


Foot of 12th St. & East River, New York, 








BANK OF COMMERCE BLDC., = 38 VICTORIA STREET, 


MANUFACTURERS OF 


eS, 31 Nassau Street, London S.W., oe 
GAS AP PARATUS. New York, England. } Ft 
Complete Works Erected. CONSULTING CAS AND ELECTRIC LICHT ENCINEERS. 


PROPERTIES PURCHASED. 








FREDERICK W. FLOYD, Engineer COMPLETE EXAMINATIONS MADE. 
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R. D. WOOD & CO., _ 


400 CHESTNUT ys yl PHILADELPHIA 


BUILDERS OF 


Cast Iron Pipe.| Gasholders. 


HEAVY LOAM C Pmt Single, Double and Triple Lifts, with or without Metal Tanks 


Dunham Specials, PURIFIERS, CONDENSERS, 


Hydraulic Work, SCRUBBERS, BENCH WORK. 


LAMP POSTS, VALVES, ETC., Cutler’s Patent Freezing Preventer for 
Gas Power Plants with Producers. $ Holder Cups. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 























245 tthe New York Gity. =0fFicts- Bridge & Ogden Sts., Newark, N. J. 














The Continental Iron Works 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 
West and Calyer Sts. (Near 10th & 23d St. Ferries) 


NEW YORK, Borough of Brooklyn. 


BUILDERS OF 


Gas Hioolders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! | 


THE , The Gas Engineer’s 
LOOMIS PROCESS. Laboratory Handbook, 
Now in successful operation at Works of Joh - 
Mind Honty Disnon's S09 80 Wane eee praraer Halls Mass! py JOHN HORNBY, F.L 


The nee Gas Generating System in the World. 
Plans and Estimates Furnished. Price, $2.50. 


BURDETT LOOMIS, - - Hartford, Conn. 

















A. M. CALLENDEHR & CO,, 4 Pine St.. N.Y. 
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THE STACEY MANUFACTURING CO, 


CONTRACTORS FOR THE ERECTION OF COMPLETE WORKS. 
GAS WORKS APPARATUS. 


GASHOLDERS. 


THE STANDARD DOUBLE SUPERHEATER 
LOWE WATER GAS APPARATUS. 





OFFICES: 


No. 2389 Mill Street, CINCINNATI, OHIO. ‘Phone, West 690. 


foe PLANS, SPECIFICATIONS AND ESTIMATES CHEERFULLY FURNISHED. 


RITER=-CONLEY MFG. CO., 


GASHOLDERS, with or without Steel Tanks. 











1 Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
- STEEL ROOFS and BUILDINGS. 
\ PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 

J ; 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


WM. HENRY WHITE, 


3m No. 62 Wall Street, - - - New York City. 


ENGINEER AND CONTRACTOR FOR THE 








S. ERECTION AND EXTENSION OF 
. uAS, WATER, AND ELECTRIC LIGHT WORKS. 
ids orres pondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 


Plans and Estimates ee te 








.f 1902 DIRECTORY 1902 


CF AMERICAN GAS COMPANIES. 


Price, a $5.00. 


A, M. CALLENDER & CO., - - No. 42 Pine Street, New York. 
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LAUREL IRON WORKS 


Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 














Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


LOGAN IRON WORKS, 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 











BENCHES,. SCRUBBERS, 
CONDENSERS, 

PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


“AND ALL PARTS OF 


GAS WORKS APPARATUS. 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


PRACTICAL PHOTOMETRY, 


A GUIDE TO THE STUDY OF THE MEASUREMENT OF LIGHT. 
By WiILLIiAM JOSEPH DIBDIN. 


With Numerous Illustrations. Price, $3.00, 


~~ 
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A.M. CALLENDER & CO., 42 Pine Street, New York City. 
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D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


op ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicitea. 


561 West Forty-seventh Street, | 5!, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALBANY, N. Y. CHICACO. 


THE GONNERSVILLE BLOWER GO., 


MANUFACTURER OF 


ROTARY POSITIVE PRESSURE GAS EXHAUSTERS, BLOWERS AND poe 











HORIZONTAL OR VERTICAL, IN CAPACITY RANCING FROM 9,000 to 1,800,000 CU. FEET DISPLACEMENT PER HOUR. 
CONNERSVILLE BLOWER CO., Connersville, Ind. EASTERN SALES OFFICE: 95-97 Liberty St., New York City. 
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i TUFTS JETER ., 


ESTABLISHED S MEDFORD STREET T, OST ON, MAS §, 


Consumers’ Dry Gas voting 
Station Meters of Any Capacity. 


PREPAYMENT GAS METERS. 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 

















CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPHCIAL ATTENTION GIVEN TO ALT REPAIR WORK. 
& 


“Have you Seen our Complaint Meter?” 


fiom You Wa 


| Just now, as the freight 
Same old motto- traffic is so congested it is ee 
: : é style. 
Stick to business no longer safe to count ona 


and keep a prompt delivery, then send KEYSTONE METER C0, 


yellin’. us your orders for immedi- | Royersford, Pa. 
ate attention, and we will 


fulfill your 


HAPPIEST ANTICIPATIONS. 
FIELD’S ANALYSIS 


Eor the Wear 1901. 


An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 33d Year 0! 
Publication. r  Gemipllad and Arranged by 


JOHN WV. FIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 


: Price $5. For Sale by 
A. M. CALLENDER '& CO., - No. 42 Pine Street, N. Y. City. 
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r —' AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYMENT METERS. 


er ae THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
s¢  READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 — Street, Philadelphia, Pa, 


MANUFACTURERS 0 


























Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Kite, 


——_METERS REPAIRED 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT _ ATTENTION. CORRESPONDENCE SOLICITED. 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 

















FACTORY AT ERIE, PA. 


FUR ALE, NASH GAS ENGINE. 


Fifty -horse power, 3-cylinder, latest type. Made by the 
National Meter Company. Engine can be run either on gas or 
gasoline. In use less than a year and as good as new. A desir- 
able engine where natural gas is abundant and close regulation is 
not CRPECES, For further particulars address 


BUHL STAMPING CO., Detroit, Mich. 
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is 








“J OHN J. GRIFFIN & CO., Mfrs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 
559 West 47th Street, New York, 34 West Monroe Street, Chicago, 


THE atiarre an GAS 
CONSTRUCTION Co. 


NEW YORK, - - Park Row Building. MAIN OFFICE | FORT WAYNE IND 
SAN FRANCISCO, I37 Montgomery St. AND WORKS, “ " 

















GAS PURIFIGATION 


BY MEANS OF 


THE CHOLLAR SYSTEM 


AND OUR 


DUPLEX REVERSING VALVE AND PURIFIERS. 


Smaller Space. : : : : : Less Cost Longer Runs. 











Sole Manufacturers of 


THE C. R. FABEN, JR., PATENT 
PURIFIER TRAYS. 


FOR PURIFIERS OF ANY DESIGN. 
ECONOMICAL. DURABLE. EFFICIENT. NOVEL. | 











BUILDERS OF THE MOST IMPROVED 


COAL and WATER GAS APPARATUS. 





